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ABSTRACT 


The  focus  of  this  research  was  the  development  of  a  model  for  addressing  the  snow 
removal  personnel  reassignment  problem  for  the  La  Porte  District  Office  of  the  Indiana 
Department  of  Highways.  The  problem  is  one  of  assigning  transfer  personnel  to  winter 
snow  removal  routes  so  as  to  minimize  the  total  distance  that  the  workforce  as  a  whole 
must  travel  to  work  during  snow  emergencies  while  keeping  to  a  minimum  the  number 
of  State-owned  vehicles  that  must  be  issued  for  this  purpose.  During  the  course  of  this 
work,  a  third  objective  was  identified  which  addressed  the  issue  of  equity  in  assignment 
strategy.  A  methodology  was  developed  for  determining  a  feasible  assignment  strategy 
that  minimized  the  maximum  distance  that  any  individual  would  be  required  to  travel 
to  work. 

This  research  has  resulted  in  the  development  of  a  model  called  the  Systematic 
Analysis  of  Noninferior  Transfer  Assignments  (SANTA).  The  model  was  used  in 
making  transfer  assignments  within  the  La  Porte  District  for  the  1984-85  winter  season 
with  dramatic  results. 
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1.  THE  PROBLEM 


It  is  the  responsibility  of  the  Indiana  Department  of  Highways  (IDoH)  to  provide  for 
the  removal  of  snow  and  ice  from  the  Indiana  Interstate  Highway  System  during  the 
winter  months.  The  goal  of  the  Highway  Department  is  to  conduct  snow  removal  as 
efficiently  as  possible  while  holding  cost  to  a  minimum.  Efficiency  is  a  function  of  the 
rapid  and  orderly  mobilization  of  a  fleet  of  snow  removal  vehicles  (snowplows)  and  a 
force  of  trained  drivers  and  radio  operators. 

Snow  removal  is  administered  through  the  maintenance  division  of  each  of  the  seven 
district  offices  of  IDoH.  Prior  to  the  start  of  each  snow  season,  available  personnel  are 
assigned  to  one  of  many  unit  locations  for  the  duration  of  the  winter  months.  Each 
unit  location  houses  snow  removal  equipment  and  supplies  necessary  to  maintain  one  or 
more  snow  routes.  The  number  of  workers  required  at  each  unit  location  depends  on 
the  number,  length  and  priority  of  the  snow  routes  maintained  by  that  site. 

The  maintenance  departments  do  not  have  a  sufficient  work  force  to  provide  drivers 
and  radio  operators  to  staff  all  site  locations.  However,  other  EDoH  divisions,  such  as 
the  construction  division,  do  not  have  sufficient  work  during  the  winter  months  for 
their  employees.  Consequently,  to  avoid  costly  seasonal  hirings  and  firings,  IDoH  reas- 
signs summer  construction  workers  to  winter  snow  removal  teams.  A  worker  assigned 
to  unit  A  for  construction  during  the  summer  may  be  assigned  to  unit  B  for  snow  remo- 
val during  the  winter. 

The  efficiency  of  snow  removal  and  the  overall  cost  of  the  operation  depend  heavily 
on  this  reassignment  profile.  Assigning  drivers  to  units  which  are  geographically 
"close"  to  their  residences  means  that  the  time  to  the  initiation  of  snow  removal  is 
short.  Furthermore,  a  shorter  distance  from  home  to  work  increases  the  chances  that  a 
driver  will  be  able  to  report  to  work  during  a  snow  emergency. 
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Overall  cost  is  also  related  to  distance,  but  in  a  less  obvious  manner.  It  is  the  policy 
of  IDoH  that  if  a  person's  assignment  is  not  to  his  nearest  unit  and  that  assignment  is 
more  than  15  miles  from  his  home  station,  he/she  must  be  given  use  of  a  state  vehicle. 
By  assigning  workers  to  sites  which  do  not  require  issuance  of  a  vehicle,  the  cost  for 
transportation  is  avoided. 

The  general  snow  removal  personnel  reassignment  problem  may  now  be  stated: 

"Find  that  strategy  for  the  reassignment  of  summer  personnel  to  snow  remo- 
val units  during  the  winter  such  that  the  total  distance  traveled  by  all  workers 
to  their  respective  job  site  is  as  small  as  possible  while  keeping  the  number  of 
vehicles  assigned  to  workers  as  small  as  possible." 

It  should  be  stated  that  the  strategy  which  minimizes  total  distance  will  not,  in  general, 
be  the  same  as  the  strategy  which  minimizes  the  assignment  of  vehicles.  Most  workers 
live  more  than  15  miles  from  most  sites.  The  distance  saved  by  assigning  one  worker  to 
his  closest  site  (thus  avoiding  issuance  of  a  vehicle)  is  likely  to  be  less  than  the  added 
distance  another  person  will  have  to  travel  to  his  original  assignment. 

The  problem  may  be  complicated  by  other  factors.  Some  individuals  may  be  better 
drivers  than  others.  Some  may  have  difficulty  driving  at  night.  Some  may  wish  to  be 
assigned  in  such  a  way  that  they  are  issued  a  vehicle.  Some  may  not  wish  to  be  issued 
a  vehicle.  Some  may  feel  that  they  have  seniority.  Some  may  be  assigned  units  much 
further  away  than  others  living  near  the  same  place.  Each  of  these  factors  and  more, 
may  need  to  be  considered  in  developing  an  optimal  reassignment  strategy. 

The  purpose  of  this  report  is  to  develop  a  technique  or  set  of  techniques  for  solving 
the  general  snow  removal  personnel  reassignment  problem.  The  model  developed  to 
address  this  problem  is  described  in  detail  in  the  following  chapter  of  this  report. 
Chapter  4  is  included  as  a  guide  to  the  interpretation  of  model  results  and  provides 
examples  of  how  the  model  may  be  used  to  address  more  complex  questions  regarding 
transfer  assignments.  The  final  chapter  discusses  possible  future  computer  implementa- 
tion of  the  model.  An  Appendix  of  model  solutions  to  date  is  included  at  the  end  of 
this  report. 


2.  THE  MODEL 


A  procedure  has  been  developed  for  solving  the  snow  removal  personnel  reassign- 
ment problem  described  in  the  first  part  of  this  report.  The  technique  is  a  multiobjec- 
tive  version  of  the  p-median  problem.  The  model,  which  will  generate  the  full  and  pre- 
cise tradeoff  curve  for  objectives  of  minimizing  total  travel  distance  and  minimizing 
total  assigned  vehicles,  has  been  named  Systematic  Analysis  of  Noninferior  Transfer 
Assignments  (SANTA).  The  details  of  SANTA  are  discussed  in  this  section  of  the 
report. 

Consider  the  problem  of  assigning  n  workers  to  m  site  locations  consistent  with  the 
discussion  of  the  previous  section.  Let  d;j  be  the  distance  in  miles  from  the  residence  of 
worker  i  to  site  location  j  along  the  route  of  shortest  time-of-travel.  Suppose  that  all 
d;:  values  are  known  for  all  workers  and  all  site  locations.  Let  D  be  the  maximum  dis- 
tance that  any  worker  would  be  required  to  travel  to  his/her  assigned  site. 

We  may  now  define: 


Ns  =  {j  |  d;j  <  D} 


The  set  Nj  is  the  set  of  sites  j  to  which  worker  i  can  be  assigned.    This  set  will  be 
defined  for  each  worker. 


Now  define: 


T:  =  The  total  number  of  transfer  personnel  needed  at  site  j;  j  —  l,2,...,m 


C  =  The  total  number  of  State  vehicles  available  for  winter  assignment 


xu  = 


A«  = 


1,  if  worker  i  is  assigned  to  unit  location  j;  V  i,  jcN; 

0,  otherwise 

1,  if  the  assignment  of  worker  i  to  site  j  would  require  a  vehicle;  \/i,  j«N; 
0,  otherwise 


Note  that  the  value  of  ASj  may  be  computed  directly  as  both  the  distances  and  the  rule 
for  assigning  vehicles  are  known. 

An  objective  function  which  seeks  the  smallest  total  travel  distance  resulting  from  a 
particular  strategy  for  assigning  workers  may  be  written  as  follows: 


Minimize  Z  =  E  E  dij  Xij  t1) 

i     jeNi 


Any  distance  d;:  will  only  be  "counted"  if  worker  i  is  assigned  to  unit  j;  Xjj  —  1.    Total 
distance  may  be  obtained  by  summing  this  term  over  all  workers. 

To  avoid  assigning  a  worker  to  more  than  one  unit,  we  write  the  constraint: 


Exij<l      Vi  (2) 


The  sum  over  all  possible  assignments  may  not  exceed  a  value  of  1.  If  the  total 
number  of  personnel  to  be  assigned  is  equal  to  the  total  requirement  for  workers,  the 
operator  in  this  equation  may  be  an  equality. 

To  insure  that  a  sufficient  number  of  workers  is  assigned  to  each  unit  location,  a  set 
of  constraints  of  the  following  form  must  be  included: 


E  xij  >  tj      v  i  ^ 


Finally,  to  avoid  assigning  workers  in  such  a  way  that  insufficient  vehicles  will  be 
available,  we  must  add  the  following  constraint: 


£   £  Ay  Xij  <  C  (4, 

i     jeNj 


A  vehicle  will  be  issued  only  if  a  worker  is  assigned  to  a  site  requiring  a  vehicle  and  the 
total  must  not  exceed  C.    The  total  formulation  is  presented  in  Table  1. 

The  solution  found  by  solving  the  model  presented  in  Table  1  would  be  the  assign- 
ment of  workers  to  site  locations  such  that  the  total  (one-way)  distance  that  all  workers 
travel  to  work  is  as  small  as  possible.  Note  that  it  is  possible  for  the  problem  to  ter- 
minate infeasible  if,  for  example,  not  enough  workers  were  available  to  meet  total 
demand,  or  if  there  were  insufficient  vehicles  available  for  assignment.  However,  if  a 
feasible  solution  exists,  an  optimal  assignment  of  workers  to  sites  will  be  provided  by 
the  model.  Furthermore,  this  solution  will  be  the  strategy  which  will  require  the  largest 
number  of  vehicles  to  be  assigned.  The  assignment  of  one  additional  vehicle  will  not 
reduce  the  total  distance  that  workers  travel. 

A  second  objective  embedded  in  the  snow  removal  personnel  reassignment  problem 
as  stated  above  is  to  keep  the  number  of  vehicles  assigned  as  small  as  possible.  One 
might  ask  the  question:  What  is  the  fewest  number  of  vehicles  that  would  have  to  be 
assigned  given  that  no  person  will  have  to  travel  more  than  D  miles  to  work?  A  second 
model  formulation  is  required  to  answer  this  question. 

In  the  previous  model  formulation,  Equation  4  was  a  constraint  on  the  number  of 
vehicles  assigned.  This  constraint  assured  that  the  total  number  of  vehicles  assigned 
would  not  exceed  C;  the  maximum  number  of  vehicles  available.  If  we  remove  the  res- 
triction on  total  number  of  vehicles  we  can  write  this  equation  as  the  objective  function 
of  a  second  model: 


Minimize  Z  =  E  S  Aij  Xij  (5) 

i     jeNj 


This  results  in  a  model  which  seeks  that  assignment  strategy  which  minimizes  the  total 
number  of  vehicles  assigned.  The  solution  to  this  model  will  also  indicate  the  furthest 
total  distance  that  would  be  traveled  by  all  workers.    That  is,  the  solution  which 


Table  1:  Model  Formulation  for  Minimizing  Total  Distance 


Minimize  Z  =  E  E  dij  Xy  W 


s.t.    EXij^1       vi  <2> 

jeN( 


Exu>tj      Vi  <3) 


E  E  Ay  X;j  <  C  (4) 

i    jeNs 


Xy={0,l}         Vi.jeNi 


where: 


d;:  =  The  distance  worker  i  would  travel  if  assigned  to  unit  location  j  (miles) 


N,  =  (j  |  dij  <  D} 


D  =  Maximum  allowable  travel  distance 


T:  =  Demand  for  workers  at  unit  location  j 


C  =  Number  of  vehicles  available  for  assignment 


Aii  = 


Xij  = 


1,  if  the  assignment  of  worker  i  to  unit  j  requires  a  vehicle 
0,  otherwise 


1,  if  worker  i  is  assigned  to  unit  j 
0,  otherwise 
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minimizes  the  total  number  of  vehicles  that  would  have  to  be  assigned  is  also  the  solu- 
tion requiring  workers  to  travel  the  furthest  total  distance.  The  availability  of  one  less 
vehicle  would  not  increase  the  total  distance  workers  would  have  to  travel.  The  com- 
plete model  formulation  for  this  problem  is  shown  as  Table  2. 

Using  the  constraint  method  of  multi objective  programming,1  a  tradeoff  curve  of  the 
form  shown  in  Figure  1  may  be  generated  for  the  snow  removal  personnel  reassignment 
problem.  First,  the  model  shown  in  Table  1  is  solved  as  an  integer  program.  The  solu- 
tion of  this  model  corresponds  to  point  B  on  the  graph  of  Figure  1.  This  solution  is  the 
minimum  distance  solution  and  indicates  the  maximum  number  of  cars  that  would  ever 
be  required  for  the  given  value  of  D.   Call  this  number  Lma*. 

Next,  the  model  presented  in  Table  2  is  solved  resulting  in  the  solution  requiring  the 
least  number  of  assigned  vehicles;  call  this  number  Lmin.  This  solution  is  hypothetic  ally 
shown  as  point  A  on  the  graph  of  Figure  1.  Solution  A  also  represents  the  greatest 
total  distance  that  would  be  required  for  the  given  distance  standard;  D  miles.  Points 
A  and  B  are  the  endpoints  of  a  family  of  solutions  which  we  refer  to  as  the  noninferior 
set  of  solutions  to  this  problem. 

To  find  the  remaining  noninferior  solutions,  we  need  yet  another  formulation.  This 
"operational"  formulation,  which  is  presented  in  Table  3,  is  a  modified  version  of  the 
model  shown  in  Table  1.  Note  that  Equation  4  has  been  modified  such  that  the  total 
number  of  vehicles  to  be  assigned  is  set  equal  to  some  value  L.  By  ranging  the  value  of 
L  from  Lmm  to  Lmax  and  resolving  the  problem,  each  solution  will  be  a  point  on  the 
noninferior  set  of  solutions  for  the  snow  removal  personnel  reassignment  problem.  A 
solution  is  noninferior  if  there  does  not  exist  another  solution  which  gives  more  of  one 
objective  without  giving  less  of  the  other  objective. 

The  tradeoff  curve  provides  useful  information  regarding  the  two  objectives  being 
studied.  Each  point  on  the  tradeoff  curve  represents  a  particular  assignment  of  workers 
to  site  locations  which  is  different  from  all  other  points  on  the  curve.  Furthermore,  for 
each  point  on  the  curve,  there  does  not  exist  a  "better"  solution  in  terms  of  the  stated 
objectives.  The  curve  is  thus  an  explicit  indication  of  what  must  be  given  up  in  terms 
of  one  objective  for  a  gain  in  terms  of  the  other.  For  example,  if  we  consider  two 
noninferior  solutions  C  and  D  on  the  graph  of  Figure  1,  we  see  precisely  how  much  of 
the  total  distance  objective  we  will  gain  by  adding  a  proportional  number  of  assigned 
vehicles  in  moving  from  point  C  to  point  D.  Using  this  information,  IDoH  may  make 
snow  removal  personnel  reassignments  in  an  efficient  and  cost  effective  manner. 


1.    For   a   complete   discussion    on    Muitiobjective    Modeling,    see:    Cohon,    Jared   L.,    Multiobjective 
Programming  and  Planning,  Academic  Press,  1979. 
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Table  2:  Model  Formulation  for  Minimizing  Assigned  Vehicles 


Minimize  Z  =  £  E  *ij  Xy  (5) 

i     <N, 


s.t.     £  Xy  <  1  Vi  (2) 


EXij^Tj         Vj  (3) 


Xij  =  {0,1}         VUeNi 


where: 


dy  -  The  distance  worker  i  would  travel  if  assigned  to  unit  location  j  (miles) 


Ni  =  {j  |  d;j  <  D} 


D  —  Maximum  allowable  travel  distance 


Tj  —  Demand  for  workers  at  unit  location  j 
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1,  if  the  assignment  of  worker  i  to  unit  j  requires  a  vehicle 
■^j  —     0,  otherwise 


1,  if  worker  i  is  assigned  to  unit  j 
^J  "      0,  otherwise 
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Figure  1.      Tradeoff  Curve  Showing  the  Relationship  Between  Total 
Distance  and  Number  of  Vehicles  Assigned. 
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Table  3:  Operational  Model  Formulation 


Minimize  Z  =  J]  J]  dij  xij  (l) 

i    JcN, 


s.t.     £  Xjj  <  1  Vi  (2) 


EX^Tj         Vj  (3) 


£  E  Aij  ^  =  L  (6) 


Xy={0,l}  Vi,J6N; 


where: 
dy  =  The  distance  worker  i  would  travel  if  assigned  to  unit  location  j  (miles) 
N;  =  {j  |  dij  <  D} 

D  =  Maximum  allowable  travel  distance 
Tj  =  Demand  for  workers  at  unit  location  j 
L  =  Number  of  vehicles  which  will  be  assigned 


Id 


Preliminary  results  from  using  SANTA  to  solve  on  the  snow  removal  personnel  reas- 
signment problem  indicate  that  the  model  is  computationally  very  efficient.  While  the 
matrix  is  not  unimodular,  the  model  terminates  with  integer  solutions  "almost  always". 
In  cases  where  fractional  solutions  to  result,  only  a  small  number  of  branch-and-bound 
iterations  are  required  to  secure  an  integer  solution. 

The  next  section  of  this  report  will  describe  the  details  of  model  results  thus  far  and 
indicate  how  these  results  are  properly  interpreted. 


3.  INTERPRETATION  OF  MODEL  RESULTS 


SANTA  has  been  used  to  solve  the  CASE  1  problem;  All  workers  assigned  to  sites 
are  qualified  drivers  without  restrictions.  Some  89  workers  were  assigned  to  19  site  loca- 
tions.  A  tradeoff  curve  for  this  scenario  is  shown  as  Figure  2. 

Recall  that  each  point  on  the  tradeoff  curve  of  Figure  2  is  a  unique  assignment  of 
workers  to  sites.  Consequently,  a  great  deal  of  information  must  be  made  available  for 
each  point  on  the  curve.  SANTA  provides  this  information  via  three  separate  sheets  of 
computer  print-out.  As  an  example,  this  information  for  the  minimum  distance 
solution— labeled  as  Point  B  on  Figure  2-is  presented  in  Tables  4a,  4b,  and  4c.  All 
other  solutions  have  similar  information  with  the  same  format  and  are  included  in  the 
Appendix  of  this  report. 

Page  one  of  each  solution  output  gives  a  tabular  and  graphical  summary  of  the  solu- 
tion. By  inspecting  Table  4a,  we  see  that  for  the  minimum  distance  solution,  three 
separate  report  mechanisms  are  employed  to  give  summary  information  about  that 
solution.  Along  the  left  hand  side  of  the  graph  is  a  column  of  tabular  information  con- 
cerning both  the  distance  and  vehicle  objectives.  For  example,  for  this  particular  solu- 
tion, total  travel  distance  is  1846.6  miles,  average  distance  is  20.7  miles,  maximum  dis- 
tance is  66.0  miles,  and  the  difference  between  the  longest  and  shortest  trip  is  65.5 
miles  (indicating  that  the  shortest  assignment  is,  of  course,  .5  miles).  Similarly,  the 
summary  for  vehicles  indicates  that  the  total  number  of  State  vehicles  utilized  is  53  for 
this  solution.  For  State  vehicles  only,  the  total  distance  traveled  is  1578.8  miles  with 
an  average  of  29.8  miles,  while  for  private  vehicles  the  total  distance  is  267.8  miles  with 
a  7.4  mile  average. 

The  graph  shown  on  Table  4a  is  included  to  give  an  overall  profile  of  this  particular 
solution.  The  histogram  indicates  the  number  of  workers  traveling  any  particular  dis- 
tance range  and  whether  or  not  they  are  issued  a  vehicle.  For  example,  the  minimum 
distance  solution  assigns  7  workers  to  sites  5  to  10  miles  from  their  homes  and  no  State 
vehicles  are  assigned  to  these  people.  All  assignments  greater  than  10  miles  require 
vehicles. 

Along  the  bottom  of  the  first  page  of  output  are  listed  alternate  assignments.  This 
information  may  be  of  direct  use  in  the  determination  of  the  final  assignments.  The 
entries  in  this  table  indicate  alternate  assignments  that  could  be  made  without  chang- 
ing total  distance  or  number  of  assigned  vehicles.   For  example,  by  inspecting  Table  4a 
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Figure  2.    Tradeoff  Curves  for  D=80  and  D  =  50  for  the  Case  1 
Snow  Removal  Personnel  Reassignment'Problem. 
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we  find  that  worker  number  001  could  be  assigned  to  site  12  instead  of  site  19  without 
changing  total  distance  or  total  vehicles  assigned.  Of  course,  making  this  assignment 
would  alter  the  overall  pattern  of  alignments  and  would  require  another  run  of  the 
model  to  accomplish. 

The  second  page  of  output  (Table  4b)  displays  the  specific  personnel  assignments 
which  SANTA  has  made  corresponding  to  the  current  point  on  the  tradeoff  curve. 
Assignments  which  require  the  issuance  of  a  State  vehicle  are  also  indicated. 

Finally,  the  third  page  of  output  (Table  4c)  provides  a  site  summary  indicating  vari- 
ous distance  and  vehicle  parameters  for  each  site.  This  provides  a  convenient  means  of 
comparing  assignment  strategies  by  site  location,  and  may  provide  useful  information 
to  each  site  manager. 

Each  set  of  output  for  a  given  solution  is  labeled  with  a  reference  number  in  the 
upper  right  and  lower  right  corners  of  these  three  pages.  For  example,  the  three  pages 
of  output  contained  in  Tables  4a,  4b,  and  4c  are  each  marked  "D80.53"  indicating  that 
those  results  are  for  the  solution  requiring  53  vehicles  and  using  a  distance  standard  (D) 
of  80  miles. 

For  discussion  purposes,  the  tradeoff  curve  using  a  distance  standard  of  50  miles  has 
also  been  produced  by  SANTA;  see  Figure  2.  Because  the  50  mile  standard  imposes  an 
additional  constraint  on  the  assignments  which  are  possible,  that  curve  lies  "everywhere 
above"  the  D=80  curve  consistent  with  intuition.  Again,  each  point  on  this  curve 
represents  a  unique  assignment  profile,  the  details  of  which  are  also  included  in  the 
Appendix  to  this  report. 

The  first  page  of  output  for  the  minimum  assigned  vehicles  solution  (corresponding 
to  Point  A  on  Figure  2)  has  been  included  as  Table  5.  For  comparison,  a  summary 
showing  the  differences  in  actual  assignments  between  these  two  solutions  has  been 
included  as  Table  6.  The  column  at  the  left  of  Table  6  indicates  if  there  was  an 
increase,  a  decrease,  or  no  change  in  distance  assigned  to  a  particular  individual  in 
going  from  the  minimum  distance  solution  to  the  minimum  number  of  vehicles  solution. 
For  example,  in  the  minimum  distance  solution  (which  required  53  assigned  vehicles) 
employee  number  1  was  assigned  to  site  19;  a  distance  of  24  miles  from  his  home.  This 
assignment  required  a  vehicle  as  indicated  by  the  asterisk.  For  the  minimum  assigned 
vehicles  solution,  employee  number  1  is  assigned  to  site  18  which  is  43  miles  away. 
Thus,  he  must  travel  further.  On  the  other  hand,  there  is  a  decrease  in  distance  for 
worker  number  2  in  comparing  these  same  two  solutions  to  the  point  where  a  vehicle  is 
"saved". 

SANTA  may  also  be  used  to  address  other  issues  which  may  be  important  to  TDoH 
in  making  final  reassignments.  For  example,  consider  the  solution  requiring  37  vehicles 
indicated  as  Point  C  on  Figure  2.    A  summary  of  this  solution  is  included  as  Table  7. 
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Table   6:      Comparison   of   Minimum  Distance  with  Minimum  Assigned   Vehicles   Summary 


CASE1     WITH    53    CARS 


CASE1     WITH     34     CARS 


INC 

E   ltol9 

24.0 

* 

DEC 

E   2tol4 
E   3to  1 
E   4tol6 
E   6tol4 
E   7to  8 

26.0 
10.0 

4.5 
10.0 

2.0 

* 

DEC 

E   8tol3 
E  10tol2 
E  lltol4 

38.0 
7.0 
5.0 

* 

E  14to  8 

20.0 

* 

DEC 

E  15tol8 

28.0 

* 

DEC 

E  16tol4 

21.0 

* 

DEC 

E  17tol4 

21.0 

* 

INC 

E  18to  7 

25.5 

* 

E  20tol8 

42.0 

* 

INC 

E  21tol9 

43.0 

* 

INC 

E  22tol4 

22.0 

* 

INC 

E  23tol7 

2.0 

DEC 

E  24to  9 
E  25to  8 
E  27tol9 

19.0 
4.9 
4.0 

* 

E  28tol8 

54.0 

* 

E  29to  8 

21.0 

* 

E  30to  5 

3.0 

INC 

E  31to  3 

•   E  32tol7 

E  33tol9 

E  35tol8 

1.2 

11.0 

0.5 

10.0 

E  36tol8 

44.0 

* 

DEC 

E  38tol8 

25.0 

* 

DEC 

E  40tol8 

23.0 

* 

E  42to  5 

21.0 

* 

INC 

E  43tol4 

22.0 

* 

E  44tol9 

66.0 

* 

INC 

E  45to  7 

22.1 

* 

E  46tol8 

53.0 

* 

INC 

E  47tol6 

20.0 

* 

DEC 

E  48to  2 

41.0 

* 

DEC 

E  49tol9 
E  52to  8 

32.0 
13.0 

* 

INC 

E  54tol6 

23.5 

* 

DEC 

E  55tol8 

16.2 

* 

DEC 

E  56to  7 

25.5 

* 

INC 

E  57to  2 

34.0 

* 

E  60to  8 

23.0 

* 

E  61tol4 

10.0 

E  62tol8 

54.0 

* 

E  63tol8 

42.0 

* 

E  67tol8 

42.0 

* 

E  68 to  18 

63.0 

* 

E  69tol8 

42.0 

* 

E  70tol8 

13.0 

DEC 

E  72tol3 
E  73to  5 

25.0 
3.0 

* 

E   ltol8 

43.0 

* 

E   2to  8 

15.0 

E   3to  1 

10.0 

E   4tol6 

4.5 

E   6tol4 

10.0 

E   7to  8 

.  2.0 

E   8tol6 

13.0 

E  10tol2 

7  .0 

E  lltol4 

5.0 

E  14to  8 

20.0 

* 

E  15tol4 

11  .0 

E  16to  3 

14.0 

E  17to  3 

14.0 

E  18to  9 

41.5 

* 

E  20tol8 

42.0 

* 

E  21tol8 

64.0 

* 

E  22tol8 

43.0 

* 

E  23to  8 

47  .0 

* 

E  24to  7 

9.0 

E  25to  8 

4.9 

E  27tol9 

4.0 

E  28tol8 

54.0 

* 

E  29to  8 

21.0 

* 

E  30to  5 

3.0 

E  31tol4 

10.0 

E  32tol7 

11.0 

E  33tol9 

0.5 

E  35tol8 

10.0 

E  36tol8 

44.0 

* 

E  38tol4 

14.0 

E  40tol4 

3.5 

E  42to  5 

21  .0 

* 

E  43tol8 

43.0 

* 

E  44tol9 

66.0 

* 

E  45tol8 

75.0 

* 

E  46tol8 

53.0 

* 

E  47tol8 

80.0 

* 

E  48to  5 

20.0 

* 

E  49tol6 

4.0 

E  52to  8 

13.0 

E  54tol9 

64.5 

* 

E  55tol4 

13.0 

E  56tol7 

2.0 

E  57tol9 

64.5 

* 

E  60to  8 

23.0 

* 

E  61tol4 

10.0 

E  62tol8 

54.0 

* 

E  63tol8 

42.0 

* 

E  67tol8 

42.0 

* 

E  68tol8 

63.0 

* 

E  69tol8 

42.0 

* 

E  70tol8 

13.0 

E  72to  2 

10.0 

E  73to  5 

3.0 
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Table  6:  Continued 


t 


INC 


DEC 
DEC 

DEC 


INC 
INC 


DEC 


DEC 
DEC 


L 

L 

r 

L 


INC 
INC 


DEC 


DEC 
DEC 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


74tol6 
75tol4 
76to  8 
78to  8 
80toi8 
81tol8 
82tol0 
83tol4 
84toI4 
85tol8 
86to  3 
87tol8 
88to  1 
90to  8 
9ltol9 
93tol8 
94to  3 
96to 
97to 
98to 
ElOOto 
E101tol4 
E103to  5 
E104tol9 
E105tol4 
E106to  3 
E107tol8 
E108toi8 
E109to  5 
E110tol7 
Elllto  9 
E112to  2 
E113tol8 
Ell4to  8 
Ell6tol0 


1 
8 
8 
6 


* 
* 


* 


TOTALS 


17.0 
10.0 
27.0 
33.0 
2.0 
20.0 
20.0 
5.0 
22.0 
13.0 
14.0 
20.0 
0.5 
23.0 
39.0 
20.0 
14.0 
0.5 
13.0 
3.5 
24.0 
22.0 
18.0 
39.0 
15.0 
13.0 
19.0 
30.0 
2.2 
1.0 
22.0   * 
11.0 
15.0 
9.0 
12.0 
1846.6  53 


* 
* 
* 


* 
* 


E  74tol3 

43.0   * 

E  75tol4 

10.0 

E  76to  7 

13.0 

E  78to  7 

13.0 

E  80tol8 

2.0 

E  81tol9 

11.3 

E  82tol0 

20.0   * 

E  83tol4 

5.0 

E  84tol8 

42.0   * 

E  85tol8 

13.0 

E  86tol8 

43.0   * 

E  87tol9 

5.0 

E  88to  1 

0.5 

E  90to  8 

23.0   * 

E  91tol6 

16.0 

E  93tol9 

11.3 

E  9 4 to  3 

14.0 

E  96to  1 

0.5 

E  97to  8 

.  13.0 

E  98to  8 

3.5 

ElOOto  6 

24.0   * 

El01tol8 

42.0   * 

E103tol3 

55.0   * 

E104to  2 

15.2 

E105tol4 

15.0 

E106to  3 

13.0 

E107tol4 

4.2 

E108tol4 

13.0 

E109to  5 

2.2 

E110tol7 

1.0 

Elllto  9 

22.0  * 

E112to  2 

11.0 

E113tol8 

15.0 

E114to  8 

9.0 

EU6tol0 

12.0 

1971.6  3 

L 
L 
L 

L 

L 


L 
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An  alternate  solution  as  indicated  would  be  to  assign  worker  001  to  site  12.  SANTA 
can  be  used  to  "force"  this  assignment;  the  solution  of  which  is  shown  as  Table  8. 
Notice  that  the  overall  distance  and  vehicles  assigned  are  the  same,  but  other  parame- 
ters have  changed  and  the  overall  pattern  of  assignments  has  changed  as  well. 

Suppose  that  an  employee  is  not  pleased  with  his/her  assignment  and  feels  that  a 
globally  "better"  assignment  would  result  from  a  different  assignment  for  that  person. 
For  example,  the  solution  shown  in  Table  7  would  assign  worker  047  to  site  18.  Sup- 
pose that  he  insisted  on  being  assigned  to  site  16.  Again,  SANTA  could  force  this 
assignment  as  shown  in  Table  9.  The  impact  of  this  assignment  can  be  seen  by  a  com- 
parison of  Tables  7  and  9. 

The  use  of  SANTA  in  "justifying"  assignments  to  disgruntled  employees  might 
better  be  seen  via  the  following  scenario.  Suppose  that  the  assignments  are  announced 
according  to  Table  7  and  seven  employees  feel  that  each  could  be  assigned  to  a  closer 
site  and  a  better  solution  for  everybody  would  result.  Forcing  these  solutions  will  give 
an  assignment  strategy  shown  in  Table  10  and  represented  by  Point  D  on  Figure  2. 
Clearly,  this  solution  is  dominated  by  several  other  "better"  solutions. 

A  variation  of  the  procedure  discussed  in  Chapter  2  (the  basic  formulation  remains 
unchanged)  addresses  the  issue  of  equity  in  personnel  reassignments.  Given  that  solu- 
tions exist  for  which  sufficient  vehicles  are  available,  and  assuming  those  solutions 
result  in  an  acceptable  distance  measure,  a  third  objective  emerges:  Assign  workers  in 
such  a  way  that  the  person  traveling  the  greatest  overall  distance  to  work  drives  the  shor- 
test possible  distance.  By  "pushing  down"  on  the  distance  traveled  by  the  person  trav- 
eling the  furthest,  the  difference  in  travel  distances  of  all  workers  is  reduced  as  well. 

This  third  objective  does  not  require  a  reformulation  of  the  model  presented  in 
Table  3.  Rather,  only  the  data  set  needs  modification.  By  making  the  maximum 
allowable  travel  distance  D  as  small  as  possible  while  still  achieving  a  feasible  solution, 
this  objective  is  achieved. 

The  results  of  this  methodology  for  the  current  data  set  is  shown  in  Figure  3.  The 
parenthetical  entries  adjacent  to  each  solution  indicate  the  number  of  vehicles  needed 
for  that  particular  solution. 

Point  A  on  Figure  3  represents  a  solution  requiring  75  vehicles  in  which  the  total 
ne-way  distance  traveled  by  all  workers  is  2017  miles  with  the  maximum  distance 
being  56  miles.  In  contrast,  Point  B  represents  a  solution  requiring  only  48  vehicles 
with  a  total  distance  of  only  1540  miles  and  a  maximum  distance  of  30  miles.  The  dis- 
tinction is  dramatic.  Significantly,  Point  A  corresponds  to  the  assignment  strategy  for 
the  1983-84  winter  season,  while  Point  B  is  the  1984-85  winter  season. 
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4.  COMPUTER  IMPLEMENTATION  OF  SANTA 


The  SANTA  model  is  written  in  the  FORTRAN  77  programming  language  and  was 
originally  developed  on  a  VAX  11/780  computer1.  In  its  original  form,  the  model  was 
actually  comprised  of  four  functionally  separate  modules,  each  designed  to  accomplish  a 
single  task.  The  reason  for  this  was  the  immediacy  of  achieving  an  initial  solution 
which  could  be  implemented  during  the  past  season.  No  attempt  was  made  to  allow 
this  version  of  the  model  to  be  transported  to  other  computers. 

During  the  past  three  months,  SANTA  has  undergone  substantial  improvement  in 
both  design  and  function.  It  now  exists  as  a  fully  integrated  computer  software  system 
which  may  be  transported  (with  little  overall  effort)  to  other  computers  having  Stan- 
dard FORTRAN  77  compilation  capability.  A  detailed  users  manual  for  the  system  is 
being  planned  which  could  support  remote  access  to  SANTA  on  a  central  computer. 
Future  research  plans  call  for  the  development  of  a  micro-computer  system  capable  of 
accessing  and  running  the  model  as  well  as  aiding  in  the  synthesis  of  results. 


1.    VAX  is  a  Trademark  of  the  Digital  Equipment  Corporation. 


5.  REFERENCES 


1.  Altman,  S.,  E.  Beltrami,  S.  Rappaport,  and  G.  Schoeffle,  "A  Nonlinear  Program- 
ming Model  of  Crew  Assignments  for  Household  Refuse  Collection,"  IEEE  Trans. 
Systems,  Man,  Cybernetics  SMC-1,  1971,  289-293. 

2.  Bell,  C.E.,  and  D.  Allen,  "Optimal  Planning  for  an  Emergency  Ambulance  Ser- 
vice," Socio  Econ.  Plan.  Sci.   3,  95-101,  1969. 

3.  Beltrami,  E.J.,  Models  for  Public  Systems  Analysis.  New  York,  NY:  Academic 
Press,  1977,  50-68. 

4.  Blum,  E.H.,  "Development  Research  of  the  New  York  City  Fire  Project,"  Urban 
Anal.    1,  63-94,  1972. 

5.  Bodin,  L.,  "Towards  a  General  Model  for  Manpower  Scheduling,"  Urban  Anal.  1, 
191-208,  223-246,  1973. 

6.  Brohm,  DR.,  and  S.  Cohen,  "Management  and  Control  of  Winter  Operations," 
Minst.  Transp.  Commun,  Toronto,  Ont,  1973. 

7.  Charnes,  W.,  W.W.  Cooper,  R.O.  Freguson,  and  R.J.  Neihaus,  "A  Goal  Program- 
ming Model  for  Manpower  Planning,"  Carnegie-Mellon  University,  G.S.I. A., 
Management  Science  Research  Report  No.  156,  December  23,  1968. 

8.  Cook,  T.M.,  and  B.S.  Alprin,  "Snow  and  Ice  Removal  in  an  Urban  Environment," 
Management  Sci.   23,  No.  3,  227-234,  1976. 

9.  Dill,  W.R.,  D.P.  Garver,  and  W.L.  Weber,  "Models  and  Modeling  for  Manpower 
Planning,"  Management  Sci.    18,  No.  4,  142-167,  December  1966. 

10.  Duffett,  R.H.E.,  "A  Quantitative  Approach  to  Company  Manpower  Planning," 
Manpower  and  Appl.  Psy.   3,  Nos.  1  and  2,  11-22,  1969. 

11.  Gray,  D.M.,  and  D.H.  Male,  Handbook  of  Snow  Principles,  Processes,  Management 
and  Use,  Pergamon  Press,  New  York,  1981. 

12.  Hanssman,  F.,  and  S.W.  Hess,  "A  Linear  Programming  Approach  to  Production 
and  Employment  Scheduling,"  Management  Tech.    1,  No.  1,  46-51,  January  1960. 

13.  Heller,  and  N„  W.  Stenzel,  "Design  of  Police  Work  Schedules,"  Urban  Anal.  2, 
21-50,  1974. 


31 


14.  Ignall,  E.,  P.  Kolesar,  and  W.  Walker,  "Linear  Programming  Models  of  Crew 
Assignments  for  Refuse  Collection,''  Rand  Rep.  D-20497,  1970. 

15.  Jewett,  R.G.,  "A  Minimum  Risk  Manpower  Scheduling  Technique,"  Management 
Set.  13,  No.  10,  B-578-B-592,  June  1967. 

16.  Melching,  J.,  "A  Successful  Innovation:  Manpower  Scheduling,"  Urban  Anal.  2 
259-313,  1974. 

17.  Monroe,  G.,  "Scheduling  Manpower  for  Service  Operations,"  Indust.  Eng.,  10-17 
1970. 

18.  National  Research  Council,  "Manual  of  Snow  Removal  and  Ice  Control  in  Urban 
Areas,"  Tech.  Memo.  93,  Assoc.  Comm.  Geotech.  Res.,  Nat.  Res.  Counc.  Can., 
Ottawa,  Ont,  1967. 

19.  Taubert,  W.H.,  "Search  Decision  Rule  for  Aggregate  Scheduling  Problem," 
Management  Set.    14,  No.  6,  343-359,  February  1968. 

20.  Theakston,  F.G.,  "Snow  Control  on  Highways,"  Proc.  First  Nat.  Conf.  Snow  Ice 
Control,  Roads  and  Transp.  Assoc.  Can.,  Ottawa,  Ont,  1973. 


APPENDIX 


U  U  LJ  O  (_)  U  U 


uuouuuoouuuuouuuouuououuuouu 


UUUCJUUUUUUUUU    * 


*    +    *     *    * 


C    3     c   .Q    4)     L.           O    —            4;    t     Ci.  — 'O^djiUW 
K    —  —  —  — 


ro   i 

E     1 

E     1 

3     1 

CO     1 

a.    1 

u    I 

C     1 

10     1 

en    i 

C    1 

>.     I 

i.    1 

-     I 

E     1 

e   i 

-    i 

ji   i 

0j  I 

~>  I 

L>  I 

1-  I 

.C  I 

at  i 

:>  i 


— I  ■)  4--  — » 


*J         +»  o  C         *- 


'*-.'-..' 

— •    O     O    <^<    — i     C3     — •    — •     ** 
C     U     Is     w     U     w     C      (»    w 


OOOO0OC*    —     — 


www     w     w     w 


*•)  O  ()  «•  IT    t*>  r>  w*    u* 

WWWwOWwUO 

*i  a>  — •  a     w  w  (b  tt  ^i 

tr»  i  *  ^   it  r*  Pi  it  p» 

u  <  i —  «^>  «■    «■  «i  4>  r*  m 

rt  v.v  •»"   u«    %*^   »™»    w*    »•»    -^ 

r—  ^  y»   u»    ^-    ^    ^    W    r— 

W  W  *J      WWW       WWW 

or  ^,  ,« _    r  j    r  ,    ^-    r—     w   i— . 

'—'  w  ri   *t     *j   r*-    •*,    l.'    « 

*-»  — *  U    W     i_>    i_J    w     ^    n 


^  ^  pi  o^  r-,  rj  »  *i  p-  iO 
~*  o  o  o  O  O  —  —«  O  ■-» 
wOQUwD'„<JOw 

h  \i3  r-  rj   rj  c   c    -_  O   i-. 

—i  cm  *n  in   a!  ^  i  r  h  rj 

o  a  o    zj  t.    o    o   c;   — >   — 


""    Cg  Uv   C  (T>    fg   vu  O'   pj  ^  jl 

**     .-«   O    «-<    ^    —<    o    —    O    C3  O 

2O00O0COC     O  O 

O   O  tfl   ^   O  CJ  -I   tfl  nJ  tr*  c* 

W    *^  Ow  p*";   ii"!   O  P"-    ffi  0^   O  CM 


C  c^  N  »;  ,b  f)  k:  — t^rOCSi 
CjOOOCOOOOCC 
— '   r*-  a-  v£   ?v  ^  t\i  c-  IT-  i   ~* 


oo— •  ■*  o  a  ^-  — «  —  o 
oooocooooo 

c  (V  i  ^  -j;  j)  cc  ^  o  fj 


J^Pl=3    s-    ^   ^    X   X   ^    ~ 

ccccoccooc 

orj-o^-iriXr;T    c:  — • 


oooocoooo 
w  ^  ^  c  i   ^  -   :.   / 


.■M^HOP-jDs-^rw^"' 

occocccc.ee 


— i __— 0 


fj  O    tt   |fl   W    *    u>   *1J    w 
HrtUnOHHOO 

ooooouuoo 


U>    'Jj     rj    j—    jj    n    uj    U»    «.M 
«-<    t\l     T    UJ    <4l    UJ    (T>   O     IM 


O   *■*    t-<    U  «-t     ,-«   t-»   ■— 1     ,-, 


r*- 

f) 

1"  J 

<r 

Pi 

u^ 

UJ 

■0- 

r» 

(J 

u 

u 

u 

0 

u 

u 

u 

0 

<r    vjj  a  d)  r-  o  rj  r*  u 

»-*    U    PI    111    \JJ    CU    U^    ZD    E\J 

— >       w>       t_l       CJ       tj       l_J       wJ       ,— t      <-l 


UWliitafOUWUkJ1 
^  +*+*+*+*  ■**    —'    —    ■*- 

H    ui    f«-    ff     \D    U"*    L\J     vjj    U11 
«"^     LM    1*1    U'     141    1*    U1     CJi    »— 1 

a    O    0    J    o    o   O    i-i   h 


W  IT>  -T  U'  0"<  OJ  t\J  fJ  <T 

»— t  »_t  T-t  1— I  «_>  C_»  fj  ELJ  ^ 

i-_ >  <3  sjj  1- j  .j  uj  «— 1  ill  'Jj 

^-<  «.m  r>  it  J  su  r—  ui  t_j  «-i 


U    (J  u  u 


U    U    O  U   U    U  U 


UUUOUUUUUOOOUUOUOUUUCJU 


UUOUUUUOCJOUOO    + 


O     CJ     «-i    O     — *    s — ^    — >     ■= — d    -. — * 

uooooouou 

W-fcJ*-'      *J     J-J     *J      *_>     -*-■    *J 

i^nincMrif*o*r» 
oc\jp"iin\flp- coi-* 

OOOOOQCD-s    — * 


coi-iajUNrjcucccy 

r-tOrH<-Hf-HC)*H*-H*-t 

uoooooooo 

*J— '-^^^Jj^WW+J 

U30JPr)OCy^COPlvi3 

ocyiomvDNfiOH 
000   oooo«~»—t 


*****  +  **•*  + 


*  *  *  * 


*  *  ■*  * 


000000000 

OOOoOOO— l-H 


in 

CM 


C  "3  f=  .Q  0>  f-    O  ■•-    OJEQ— 'OXO^QJW 


OOi-»,-tOOr-tO«-H 

000000000 

OOOOOOOOi-H 


•-••-IP*) 

in 


OOO     .-,.-»    O     fH     O     •-« 

000000000 
Or-ip")«rlnr'-:ncr.-< 


■»-  I  *J 


3    I 


-J     I 


OJ     I  w 


II 


OS 


II 


re 


ll 


v> 


— #         aj         j-»         _ * 


-r-  O 


II 


0,  Qi  "O  ft  0> 

U  O  OJ  u  u 

c  c  c  c  c 

to  in  2  to  n 

■4-»  ■«-'  O  *-»  *J 


to 


■O'c-cca'CNiPicr'tfr^ 

*-«i-IOO^.-l«-l«-tO 

000000000 
CNjp-a^r^sorjLnvCt-* 

OooOCIOOOt-h 


(\iioj)iOJ)rtHiosir 

•-too.— 1«-*00"-<0«-* 
OOOOOOOOOC 

«-*vnfTNaO',,^trf^d"*JiotM 

ooooaooo*-tr-< 


O  U  O  O  <_><_)  O    u  o  o 


>  O    <_)(_)   O  < 


t-J  <_J    <_)   (J 


uu  uu 


OOOCJUOOOOOOUO    * 


*    •*    #    * 


in 

CM 


C  3   e  n    oj   l. 


*    ♦    *    *     -1    *    « 


C   ^-  0JEC.-^o>v<b4) 


— o 


+  —  — 


CM  ^H 

m 


O  P*. 


(D  I 

E  I 

£  I 

3  I 


ci        -c        -c       n        -o 

(0     I 


<r*  f         ±J 


3    I 
OS     I 


r-    I 


■Duo 


a      +»      — 


O  **  4-1 


■c 

O 

0/ 

a 

T3 

— * 

A) 

4-> 

_, 

0J 

tn 

ns 

<n 

as 

O) 

■*— 

<n 

> 

w 

m 

o 

L. 

T- 

c 

L. 

■*-< 

Or 

b. 

4J 

a. 

> 

Ck 

> 

*■>  fc*J  — »  +i  i.  ^  u»  «  v* 
O  •-■  u  ^  o  _  -*  O  (j 
"VOOOUWOw 


1     I*     »     Hi     •«      4<    U'     O     i« 


U*   a*    rj    V    ^<   if.    x     C    r~ 
U     U     U     UUOwOW 

H   IW  f »  ki    mj   Uj  ^    g   ti 


inriiiiiririrg-fl- 

""0--.W  —  •-•  —  -^ 
bl     VS     W      w     1/    Is      WU1> 

*"*  w  r~-  a~  w  j^  ^  ^  u1 
H  M  pj  ii  •*.  r»  u*  w  <-» 
ooooooo-«~« 


w    ji   c  u    j*   Bb   t-d    Pi    ^» 

W     W      W      w      lw*     W       WWW 


i\i  ri  ui    w  r—  u-   w  *^ 
>—»<_>  w    ^»  ^  w   *-i  «—. 


IT*    ifi    Cr-    CT>    c   X   «    IT    IT 

OO—     -<*-..-.-._.-, 

ououooooo 

^  *  tfTO    p»p»-   o  «•  r«- 

ocyniT    vC  p~  T*   o  -* 

O    O    O     QUO     O    —i    « 


a:   r^3;j^  cjco^-c-cn- 

I     O     O      3     O     O     O     C     O      3 


4)  cj  ri  rj  oy  c  in<j 

OOJKJ^^p..    x    o   ••* 
oooooo    o^-^ 


PI  h   if)    J\  h  33    *0   J*    3* 

— tOO^^H-*,-,^..* 

oo    ooooooo 


fl-  .M   £NJ    o   W  if    3  •-*    C 

o  (\j  io   (f   v3  r-    2J  o  •-• 
ooo   ooo    -    —   — 


xoa-^jis-    -o  ^  cr- 

0-^-^.^^hO     _•    O    -* 

ooooooooo 
o  w  in  ^-  \r  r-  x<  cr  -* 

OOOOOO     O    O   •-* 


OOO    Z,   O  O    -.   ib   ~ 

ooooooooc 

•O  O   O  3   O  *0    o  r-  cv 
ocj-o    ^  *j  ^-    a:j\*« 

O    =3000000-4 


*T  f*"  CO    ^-    a-    ■*->  a**   «■   r- 

■——     —     -——    —    —     — 

ooococooo 
ooocoooo*^ 


^•"*0^#-130»-«q« 
00000030CO 

oooooooo    _   — 


pj  u*  r—  *>  u*  j*  w»  -sr  *■ 
o  •-•  UHO  H  HH  .-i 
OUOUUUOOO 

■uj   ijj    *-»  If  J   MJ    u»    lu   UJ    u* 

•-«  W    fl-    U)    4J    !*•    J\  3     <-l 

O    O     O    O    O     O     O    — «     — t 


au  aj 

■c 

■si.  ip 

UJ    f)  U)    «- 

uj  r- 

l_> 

a-  *• 

UJ    rl  U)     UJ 

•-•  v\j 

-3" 

UJ  viJ 

r—  u^  (J  ^ 

P-    PJ  PJ  VT»  *3"  rt  IP  u^    a* 

o    u    <-»    o  o   <j  uuu 

a-    »o  *  rj  ci  r*  o   a    r*- 

•-•  t.\j  r>  uj  su  p-  U"»  o  »-< 


u  uu 


U     <J>     U      U     W     U>      WUbJ 

— '    4-.    1—    —    —    *^    ■-    »-    »- 
*^    UI    MM    ,V    >U    4J    ri    sit 

•i   i  si  r  >  u  J   uj  r-   i-u   i— '  *-« 
0000000.-1— • 

cm  ir>  -a-  ir»  cu  ri  rt  tr-  o* 

«— I    O    »~l   ^"1    •-!    W I     «— «     f»    •-* 

UUUUOW     twJ     U     '-' 

«— *     ■V     Ml    W     PI    Ul     VU    i^    C 

**■«   u  c  ui   w  r-  uj  u  ^ 

t_)     i_i     t_>    CJ     CJ    <— *(—)«-*<— • 


%_)    O    t-J   U» 


<_J  U   U  O 


UOUOOUUCJOU    OOUCJUOUUUU 


UOOUOOUUUOUULJ    + 


O  C\J 

o  o 

Cfl 

c 
o 

«r-  rt  n 

*-   o  o 

D    O  O 

O   vD  CJ 

W    O  CM 

o  o 


en  n  pi  <r  cr«  cr«  o* 

i-t  «-H  O    O  *-*  O  «H 

o  o  o   o  u  o  <_> 

■M  +>  +■'    *"  *J  +rf  *^ 

if)  ir  «-•  «■  f-  a)  p» 

i*i  <r  %o  p*  to  cr>  h 

O  CJ  O   O  O  O  ft 


a;  -a-  r-  w  -a*  tr  pj 

<-»  .-H    O  O  ft  o   «-t 

o  o  o  o  o  o   c 

to  a  o  rt  vO  m\ 

rt  -a-   «J3  P»  CO  IT*  *H 

O  O   D  O  O  O   «-• 


C  rt  fi 


io  a-  -d-  rt  it*  «■  r»» 

O  O  ft  »H  •-!  »-i    O 

o  c  c  o  o   o    o 

+~ >J  4->  — i  4-i     ■*->     ■*-> 

CV  f-  (T'  CM  if)  vD  «H 

i   (O  ff  tfl  N  CO   ff>   H 

o  o  o  o  o  o  *-* 


o 
rt 


C3E£J4Jl-  O  ■*- 


-1       '       Q   — '     O     >>0)     CD    tfl 


CO   «-l    CO    rt   CM   •"<    i-Hrt^-in 
Of-H*-tr-4«-HO     O    »H    O     <-l 

oooooooooo 

Irt  H   H    vj3  00   0*    «■    v0  O    CM 

ocMrtfl-iovjo  ao  tr*  **  cm 
ooOooo  oo*-**-* 


h        ^       rt 


h  h  m  io  ^  cm  cocn-jarsj 

O    O   O    O   *H   O    HrtOO 

oooooooooo 

rtoortP-ccrtifiONCM 

a  c\t  rt  g-  in  sO  aocr^ocM 

OO    00OOOO»H»-t 


II 

0> 


O  k.         i- 


(U       I  W 


+j  *j  O  *■>         *■> 


o       *-       *- 


*-  4-»  O 


4-<  _^  Qj 


*r  r*  co  h  in  ^  cnrtrtCT' 

»HO  C30i-*<-4«-tOO'-« 
OOOOOOOOOO 

cmco  cortr»r-«-^-a"50*^ 

O  «H    CAJ<fin\DOJCToW 
OO    oOOOOOflfl 


•-»•-•  000<-*»-*flftO 
OOOOOOOOOO 

HN-mryXNtartp-o 

OO    OOOOOO    i-l»-« 


A  -  5 


UUUUUO(_>t_JUOU 


o  o  u  u 


CJ  u  o  u 


(-»  u  u  u 


ULJULJOOCJCJ 


«*««*«■* 


*    *    *    * 


in 


C    3     E    .O     0-    L-  O    — 


-—  — o 


<tEa-*0>-4;4; 


£    I 
Ifl     I 


•M      I  _» 


-»    I 


<C  ^  — i 


o      —       -a 


f-    I  4^ 


m 


a 


(D 


a> 


*J  >T-  =»  *j  (C 

O         k.        <■->  o         fc. 

>         Q  > 


r™*    V      v «      4>     -*rf     ^#    w«    \J                                        t 

^  u   r  ui  4/   ai  71  o     (               1 

*  tt<    ^  i'j  p)  u.  ^   ff  r-                  1 

UWUuUWuWU                        I 

*■"    k«*   «"  y  *    vu    u«.  j-«    _*  ifl|                   1 

ir*oFjtr»i/*i/*u^«-«-               1 

5J     iTO/lTioajriiff                      1 

"    u*  P»  m    «■    a,  «    II,  rt,                   ■ 
m   iti  r<  at   4j  p>  ip   u  m                 1 

^  a-  <■  a-  ^-  a;  cr-  cr»  o«              1 

OOOOOOUOu                     1 

—    ~—     -I___    —    ~                  1 
(0                                                                     , 

c 

0                                                        1 

—    -    ~    —    —   —    _     _    _  _               , 

3O00C000C0                   1 

OOOOOOo    —   —                   1 

l*                                                            1 

i-   —   s  —    _  —  —   _   „  _              1 
1*000000000              1 

ooooocooo             1 

ooococcoo             1 
pOrt^p^^\i-i  *a  r>.  m 

<"  *-»  tT>  iO  c%:  m  Q*  «-  r*»                1 
00OO00000                1 

oooooooocc         1 

J  -  r*  *■  n  ji  x  .^  h  »\         1 

A  -  6 


O     t_>     *-J    LJ 


O  CJ  u  u 


t_>  u  o  u  uooouocjuuoooou 


uuouoouo 


«■*    +    +    +    *     *    +    +    **    +    *    +    + 


C    3     E   H     OJ    L. 


<UEa-^o>va;ajyj 


+   — . 


t\i        •-* 


>-  1 

L.   1 

<o   I 

E    1 

E    1 

3    1 

O      I  ■"  ^"  T-  T" 


i-  (D  <-  *-> 


O  *-  T- 


O  *-<  -M 


a>       **       -j 


">OJ     UU    \U    ("J     p;  U>    U>    y» 

v    uoooouuo 

•M      4-W*-      *-■     «-<    *_■      *-.     M 

f  ***  ft  <r  rj  n-  t-i  ri  <r 
«-»(.s*  -a-  uj  \jj  r*-  ir  o  *h 
o  o    «oo    <LJ   o   H    — . 


to  a   ujwi^   u  uj  <r  u> 


>u  *V   W  v  (VI    oyW)   n 
^  im  ff  uj  sij   r>  uj  u  h 


-u  aj    uj  im   r»j  fj  au  y»   rjuj 

UOOOUUCJJUUQ 

*"•    l\i  it  uj   vl  r*  oj   o  *-*  cy 


p*,pr)-a,a^r*^-a-tr^p>*\ij 


ti)      O      TJ       <_>       -3"       MJ       J.I      r-      t\J 

•    UJ     Ui    i-l    IM 

>  O    O   *-t  t-H 


Q    O    O    O     O 


^  ir>  i*j  in  m  vjj  a>  u^  r^  im 

WUU     (JUUwUUw 
"   ui  *i  IX   w»  c/  u<   r*~  w  i« 


C\J  ir>  CO  IT>  c  lO  »  CO  X  U"* 
*~ *  O  «— t  W  ,_,_),—«  ^  o  H 
OUOOUOQUOU 

o  <r  r«-  o  tr<  c\i  »  voo^i-i 
—•tMroiTJ  ir)r*-aO  p  o  oj 


,OOWTH,-|t-iartoo 

ioooooooooo 

'own  «■  in  \D  a  c>  o  cj 

OOO    O    O    O    O    O   «-t    .-I 


■  roooo^  *  in  h  co  «■  a-  m 

'    O    H    H     __,     —j    o     — i     r- (    — i     ,-i 
OOQOOOOOOO 

1     *J     *J      +J     V     *J       *-■      4-1      *->      A-l      *-> 

OOO    O    O    O    o    O   ~H    «-t 


rocT^ao  «■  j)  oj  ffN  co  ff<  * 

.-1,-lt-H     OOOr-(*-t^t— * 

oooooooooo 

OCSJK3     <3"    ITj    *-0    CO    0*   O    .-l 

OOO     o    O    O    o    O    «-*    <— i 


aoaom  ki  n  d  a>  tn  a-  x 

O     r-l    O     ^HQ^rt^f-t*-! 

oooooooooo 

±J-*-,.M4-'4->     4J4JJ-I4J4J 

m  o  cm  j;  \o  n  o  c\nfl  cc 
3  wio   a-  m  J]  a  a\  o  h 

OOoOOOOO.-i.-4. 


»-<OWO^O^r-t»H^ 

o   ooooooooo 

4-'4-t4V<M4>4>4-*4^4-t4-< 

rJOHinmvonH^fw 

OWiOsfinviJMrOH 
OOooOooO,-<— i 


«-*ooo--iooo*-i»-* 
oooooooooo 

HJlOff'inffMHffJJ 

a  -«  c )   <r  i)   uj  s  m  d   rt 

O-JooOooOrHi-t 


A  -   7 


«-j  f~j  o  o 


*-J       ~        -J     w 


O    C_)   O    (_)  ij 


O   (_)  (J  o  o  o 


ouuoouoou 


<->OOOUUOLJOOOO« 


*•«■«•« 


*    *    «    * 


in 


C    3    £   .□    0.    I. 


*    «    «    « 


tEa-'oxt^u 


E    I 


■r-  TO  *j  *j 


O  <-*  w 


C    1 

10    1 

*<  1 

m    1 

»-    1 

■a  i 

01     I  «- 


&J  ■*-<  —i 


" '  ^  %**  —  **■  J^  w  w  «- 
<->"—  ooota  —  —  « 
wuououuwo 


o  o    ooooo—   »- 


x  x    ^j  I*  ^j  «;  -,/*  x   x. 

—i    —      _j    O    —     _,     «    —     — 

»"*     «   «■   '(    r»   u  Wl    CL 

p*  ^*  -i.  w*  u'  cu  a*  tf*  i/» 

UUUUWWUOU 

<*     W    Ort    ;4    ^d    7    ^ 
^    1>J     W    JJ     4>^XOi-< 

■i'l^riirii,  rii^i^ 

^   uj    GUM    *-«  ui  *"■■   pj    ^, 

""'   w  r»  m   w  f— .  ^,  ^j  ^ 
•—    — >  a  C3  Q  »J  C3  ^  — 

*■>*    IP    OJ  O*    f—    «■    «■    ify   u» 

n    im  r*  ui    vu  r-  uj    l»  « 

3^  r-  a:  n  e-   xtf^tr-tn 
ooocoooou 

O  CJ  r"<  t   ip  m£  (T  h 


«   W    P    C   W   K)    fl-   (T.  r*j    |T. 

oooocoococ 


i»ooooooocoo 


oooooooooo 


oooooooooo 

O  O  o  =3  O  O  Z3  O  -«  — 


^f"  (T  U/  C  I  5--a)ro^ 

oooooooooo 

0J  X  3  «-  J~,  r»  O  *1  X  3 

o  h  io  c  ji  c  r  r  on 
o  c;  s  o  o  3o<=  *-.  ~ 


ho  a^^a^HHH 

oooooooooo 


<->  o  o  u 


jj  cs    uy  cm  U"»    un  w*  -3"    r- 
Hi-I    OO    O     r*     ,-.    .-t     cj 

U/  «J    w   v    «"    lm   cm  f—    u/ 
rt  w    «"  m  sU  r»  o\  la   im 

OOooOOGr-i^i 


f    4J     Sit   U>    l*J    U/    U>    «      Uj 

u)  r-  nrji»j  »*j  «-«  cu  y> 
*™*   c\<  >a-  u;  wj   r*-  u»  cj  •-* 


UN  f.j   uj   W\   y*    r>   ly   Uj    tAj 

O  ,-,   ^   t_>    ,-,   tj    ^    „   _ 

o  u   o    uuu    uuu 

«"  MJ    O    CM     LM    ("-    r-t    U)    CU 

H  t^  a-  u)  yj  r—  w>  o  «-t 

O  CJ    O    CJ     u    u    u    H   fl 


aj    LT>   r«>   L7>  fj   aj    LT»    u>    u^ 

U     U     <J      w  _>     U      dJUU 

■**   iij  uo  t-tsuo   c  n- 

■"^    in  Pi  111  tu  r-  u<   u  n 

a     OOO  O    O    O     r-t    <-4 


csj    u>  aj  r>   r*  fj  cu  <3- 

"^  w  «-^  ~*  <-J  CJ  1-1  -♦ 


*"*     CM    Pi    <3~      \4j    r*~    wU    w    <-i 
53     *-»«-»    O     <_)    <_>    (_»     _    ^ 


U    U    U   u 


O   t_)  u   l_>  u 


Ut_>UUO    OOUOOUUUOt-) 


OOUCJUUOOOUUO    * 


*'-;**    n    *    * 


cr»r*-co«-   c  \D  £L  ir«  (^ 
ooooooooo 

-W    «J    "M     *-     +rf    4-      .M4J+J 

o  <\j  i*">  «r    m  n-  ao   o  r-4 

OOO    OOO    o»-t^H 


■*-  ro  a.  un  in  cj  \u  a-  a*  v» 

*J<=>'-'^^«-(O^HOrH 

DOOOOOOOOO 
OuCtMlfir^COfO    aj  aj  n 

oooooooo«-t 


***** 


***** 


*    *    *    * 


fOtTNCDvOvOmONCTNK} 
*H   iH   »H    O    O   »-i    — 4   O   <-H 

ooooooooo 

^-wror-r^camr-cN 

own  a-  in  r-  to  tn  •-) 
OOO   ooo   oo«-t 


CDE^OJt.  O  -♦- 


1JEC-JOX(L)sV03 


ao  <-!  in  ^  ^  ,-,  H  q  rv 
ooo^«oo  o  <-<  o 
ooooooooo 

fOOOJ  \£)  \0  C^  e  vQH 
OWfOfl-|T\fl(5g\H 
OOOOOO    O   O   «-4 


+ 


OOO  O^HO  <-»  .-4  O  O 

o  ooooooooo 

POXf-HiOuTXKJinoCJ 

o  .-(  *i  o-j-i^n  aDtT>  r-»r\i 

OOOOOOOO^^H 


X  I 

1-  1 

II 

II 

10     1 

E  1 

0J 

ti 

E    1 

u 

u 

3    1 

c 

C 

W    1 

m 

<D 

X    1 

&.  1 

ra  1 

•  • 

II 

£     t 

01 

E    1 

<L> 

n 

3    1 

mJ 

Qi 

V.     1 

u 

±j 

«-tr-«oO^-liHrHi-(oO 
O     OOO     OOOOOO 

c^r-oa-fl-r^^Hsra^W 

OcoOOOOO^Ht-t 


0  I  *-  1~  T*  1- 

c   I         r>        a        "O        o 

01  I 


*-.   i         m 


O        Tv-         v- 


O  im 

> 


-»=>O^OO^r-tr-4f-l 
o     OOO     OOOOOO 

OOOOOoOO^rt 


A  -  9 


o  (_>  u  U 


'-■■_■_.' 


o  u  u  t_> 


O  O  (_>  o 


Os_>C_)Ut_JUOU>0 


UUUUOUUOULJCJO 


in 


C     3     E     £1     i. 


*     *     *     * 


OjE      Q  — '     O     X     Qj     CJ     W 


*      «      *      * 


CM  •*- 


(.  1 

H 

II 

(0     1 

E    1 

b 

11 

fc     1 

u 

u 

2    1 

c 

C 

(0     I 
4-*     I 


0>      I  w 


4->  Ol  (Q 

ID         *»         +J 


O  +*  4-i 


*->+->  O 


—        ■»-         o 


■<      4*     ^j    ■»•    y      j*     w    V     *"- 

OouUOLfOUO 

Ut  r*  —»  ft  W  «•  K  »—  i_» 
**  I*  *■  tfj  ^i  r-  ^  O  i« 
o   o    O    =i  o    O   O   —•    — 


IT   »•>     Xi    g^    »     4,    LP    »    A. 

C3    — ■     .-,    ^>  —.     ■_>   -*    —     — 


•X    4#    O    t'j  ^l     *x*   -^ 
**    l><    *    J  i    4*    r—   u« 


XtU»  fiiPi/*  rlk«0.  ti, 
■**  O  -i  «-i  -*  U  (J  .-.  i-i 
OOUWUUCUU 


••J     PI     It  J     -iJ     (^     J'     O    « 

<-><—*  w   cs   w  o    -^  »q 


cu 

IT    *    Jl    Ci 

ai  i/* 

tn  V 

u 

«J     l^     U     w 

v    w 

v   w 

<_J 

w  r»-  tn  -^ 

w  a 

a-  r- 

■JOOwCiO-^   — 


.--_.-•-. 


cr  x  w~*  c-  «■  ci*ff»y 

03000  00UU 

a  rj  n  c  kT  m  o  -* 

—      3.—       ~_  —       ~—     — 


o   o   o   c   o    o   o    o   o 


«i    «  r,    r-.   X    ^     _    X  r*> 

oryiocinNie*« 


■*i  h  ip  fl  :g  ■!  ^  jn  ^ 
o  o   o  o  o    oooo 

OOOOOOCO— • 


— ir^»oxvC-*  —  xr*-  >*; 
oooooooooo 
^  s  ^  ifi  r-  3^  5   \£  -*  c* 


"-f-tOOOO^i-iO     O 

ooooocooco 


ooocooooco 
°  «-•  c^  *-  iT   j  aj  ?  o  c>i 


f\iXo*£jjJ*JNXXX 

^«-^3«      -     -     _     _     - 

ocoooooooc 

— •  »n  n  ru  <r  jj  o  n  a  •-• 


10 


*    SU    ill   «»  fl"     u;    uw     ju 

wOOwyowwO 

y j  r**    mfi  n   w  •-*  *u   w» 

iu    «■   u  j    su    r-    cr.  iw    — ! 
O    O      O    O    CD     0    O   *-4     *H 


if*  i*i   uu  u*  tr*  n  t\i  oj  co 

OH     rt  u  «    o  CJH     — i 

www  www  www 

«  w  -r  uj  \u  r*  u»  w  « 

■—     w     w  i— I     w;    w  W    i— t    •— i 


jj   u"1     PJ   i/i  r1)   uj  un  U*    U' 

w     U     w     U  w     O  WOO 

*->*-*-     w  *-    *j  *^    -_    — ■ 

^    U)    OJO  "•    MJ  CJ    J     I*. 

H     U    CJ    UJ  HJ    C  U^     i    H 

^J     i_j    <— *   i_>  u   u  u    h   n 


cutriiOvD  r-  po  to  .»-  un 

»"■ •  *— »     •— I    «-N  vW  LJ  <— t  ^-1    ^1 

W  W      W       w  W  w  WWW 

-•-  —    ^    *-  ■*-  -*-  »-  .*-  4-» 

o  fl-r-u'*  o  uj  m  pi  \u 

•HI  W    PJ    ■3"  tU  I"  UJ  O    H 

O  C3    O    O  JU  O  HH 


U    W    ^J    LJ    LJ   <-> 


IN 

r— 

aj 

p] 

■5T 

-X 

aj 

u> 

LP 

w 

o 

o 

M 

W 

o 

o 

u 

w 

<— ■ 

pj 

VU 

u» 

U» 

•a- 

r- 

„ 

^r 

rt 

<>\* 

PJ 

■3- 

Ul 

•^ 

UU 

w 

U    U     UU 


LJ    O  O  C_>    LJLJOLJLJLJLjLjLJLJ 


LJOOCJLJOLJLJLJOLJ* 


en 

X 

tr« 

<r 

o 

r-H 

^ 

«H 

o 

o 

o 

O 

4-» 

*-■ 

j-j 

_■ 

r- 

OJ 

Ul 

CD 

O 

C\J 

ro 

■3- 

CD 

o 

o 

r~» 

CO 

c 

c 

*— 

n 

tr* 

a. 

-a- 

■*-' 

o 

«— i 

^ 

o 

J 

o 

o 

o 

o 

_l 

4W 

■M 

«j 

4- 

o 

•X 

H 

PO 

p- 

Ul 

o 

CM 

rO 

■d- 

o 

o 

O 

n 

0) 

to 

c 

rO 

•-4 

m 

PO 

&. 

-H 

o 

o 

Hv 

o 

o 

0 

0 

*> 

4J 

*-> 

*J 

*-> 

_J 

<r 

o 

OJ 

0) 

■0 

a 

C\J 

rO 

*r 

o 

O 

o 

o 

CD  vJJ  «"  CT>  0-1 

.-h  o  tH  o  «-t 

o  o  o  o  o 

4^  J_  w  _4_  J_I 

CO  PO  ^  OJ  PJ 

iTj  p~  a;  o>  «-» 

O  O  O  O  H 


oj  ro  en  lt»  m  m 

^-t  *-«  ,-«  O  1-t  T-l 

o  o  u  o  o  o 

+■»  4->  4-*  4-»  4-i  4-> 

CO  Oj  \f,  r-  C\J  CSJ 

ITJ  h*  co  en  «-»  OJ 

O  3  O  O  «-h  «-4 


UT  H  h  I  N  U) 

*-t  O  O  -h  o  o 

o  o  o  o  o  o 

*->  4->  4J  4-  ^  *-• 

r-  IT*  ^-  sfl  »-i  OJ 

U")  nJj  CO  0s  «-*  Cu 

O  O  o  o  <-*  — • 


3    E  -Q    IL    t.  O   *- 


<L     c     G.  — '    O     >-4*a/C/l 


h  p-  pi  aj  \c  rj  xcrt^oj 

OOOOOOtH-hOO 

ocoooooooo 

4-J-4-1     4-i.WW4^4-«4-'^^ 

pi  ai  h  in  r»  co  roina  cv 
o«-ipo^-Ln\j3  aoo*>»-tc\j 

O    O     O     ODD     O0<-if-l 


fl-«-vJ3%i)r^-cOo>*'a-sO£r' 

-H-HO    OOrH    ^^^o»-i 

OOOOOGCOOO 

O    rl")    «■    Jl    J?     3D3"»OCii 
OO     OC3000C3^-I^H 


**  I        -" 


■a   i 


a>    i  *- 


<C  — '  -*-1 


O  -M  4-» 


0j  4-*  —» 


t-.  4-1  01 


a  n  so  ^r  «-o^  r/-,cococo 
oooooooooo 

4-'4-'4-i4>>4^4-*4-'4-*4>1*-1 
^H     >»fl     JN    tfi     f>     ij]     O    lO     3D    "^ 

000a0003rH-H 


«-»^i«-4CZt»-tOi-t>-tr-ta 

oooooooooo 

J-'       4-^      4-J      *-       *J      4_>      *->      .,-.      *-■      -W 

HinsiN*o-^WKo 

Oi-^cM^j-iD^flP^-C^OOJ 
30C3G30000~4*-< 


A  -  11 


<-»   t_>  w  i_j 


w       '-'       O       '_' 


******* 


LP 

CSJ 


3   SJ3   «)   L 


OUOOUUOO 


o  o  u  u  u  o 


■•-**-, 


*   *    «   * 


4jEO-JO>^Qj(bC0 


O   C_)   O   U 


o  u  u   * 


—  —  3 


CM  «-l 

in 


c    I 

A3     I 


■^     I  jj 


Q  <M  *l 


>  — ■  71 


Oj      I  4-> 


Oj  4-»  _^ 


■^       ^        o 


w*   U^  »i  t«   */'  P/  »*•   4/  a^ 

°    — »  O  U   U  O  m   n  m 

**      1^  «  «■       ♦  f^  -       4,  ^ 

o  o  o  o  o  o  o  — •  -« 


-  '     -.     -      v      *,      _      +_     , 


*J    O    »*   '/    ^,    Oyi    /fc 

i«   «■    mi   «4J    r-   w   o   m 


Urf    U»     FJ     U>     rf'     %     4,    J»     LT» 

uouuuuuou 

J     Ji     U.     U    l»    Ui     ll,     ff      j, 
""•     .■*->.!.     «j    (—■     i>    o    »-. 


tV    IP    (L    IT   f ,   r,    i    r    IT 


"^  *.w  rj  ui  w  r*-  jj  w  « 
OaOoooo,^« 

f*  rj  w  u1  w  c  *  «  r , 
*-»  v\j  *j  «•  «*,  f-  **.  w  —> 
(JCJ*— '    <— >    w    w    5— r    _    n 

°—  *i  -•  ~«  o  —  o  -. 

WOOOOOCJOC 
O    C\i    U>    X    iT^-LlaJCVJ 

O    ^—     —     O    O    O    (_>    O    — < 


-^H— <  «   c  ~*  o   a  o  o 
;oococcocc 


w  o  c\j  O   «-  ji  r-   xtT»-« 
o  o  o    ooo    o  o  ~- 


»-000~i-m^.~i_00 

nooooooooco 


-'fOoc^sOSXM'OsCorg 


OO0OOO— «-hCQ 

oooooooooo 

^CC-HU^^C^-^JIOCVj 
0«-0a-lpvcxp'^(\; 
OOOOOOOO^-^ 


•-••-to  OOO  —.  ^  o  -^ 
coccoooooo 

o^-na-j-.^rajj.  =  ^, 
Oo   oooooo.-.-* 

c&fox   *»  c-  a.  o*>  x  x  f» 

--_■—   —    —    —   __- 
oooococooo 

oooocooo—..-. 


*^-^--iOOOO«-«-H^ 

ooooocoocc 

OOOOOOOO-^^ 


12 


U  U    O   LJ 


*     +     *      * 


+     *     *     * 


*•#*«« 


O  <_)  o  u 


■****% 


O  O  (_)   o 


C_J    (_>   CJ    * 


C     3     E    .O     CJ 


D    c     Q  -^     O     >    a>     Q;    « 


CD 
CM 


3    I 


*-    I  ~j 


*-   I  *j 


£     1 

3    1 

til    1 

<u    1 

-<    1 

U     1 

«-   1 

<J  J.  j 


U  CO  (D 


O  ■*-■  *J 


CO 


CO 


OJ      t  4-J 


T3  — I  -o  -a 

Qj  *~-  _<  Qj 

rn  to  (d  m 

m  ^  .w  m 

Oj  .  L.  4-»  OJ 


«"«u  uu  w*  r>j    su  -jj  <r   n 

«-t    *-l  _     _     o      _)    .-f    r-«     _ 

uuuoauuuo 

*-    ^  *-  *-   ^  ^_,  *_,   ^  ^_, 

u*  r-  w  w  -i    <r  i*  rt  rt 

•i  c\i  c  ui  4J   r»  w  o   ~* 

CJ   o  ooo     O   O   -->    ^4 

in  iO  r»  j\  r>    -4J  <g-  ir>   pj 

»   <-•  ^»^ti     O  *4  ^    .-, 

fl-  %U  OJ  U>  o  .r  u;   n  (\j 

*-»  w  m  *r  m  n-  a^  w  «-i 


•""<  CJ«-l»-l.-(tJJ.-ltJO 

W  CJ    u    uuouou 

«  ill  r*   OJ    ^   i>;  iJ)    aj  f^ 

•"■•  iMO  fl1   uj  p»  aj  u»  «-» 

CJ  Q    W    (_»     =    iJ    CJ     <Ji    ,-« 


OJ  U>  aj   tO    aj    ri    h    u»   i.n   vjj 

•"»  l_J  —1       .— 1         „        _        ^         CJ»-»U 

<J  «J  O      UUC^wUOw 

cj  ^  \j  p.  ^  w  fl-    p»  e»  inj 

•"•  *.■**  cj  -q-   ui  r>  u   u*  <h  im 

O  a  O    O     30U    QHH 


C*J  r-   U*  f"J    eg    — i    uj    OJ   CU   C\J 

*"•  wJ    «-*  r-l     iH    <J   ^i     — i    i_j    ^> 

w  <-■     i-'  (J(JU     lyuo     U 

*■"•  pj  u>  r"*    wu  u>  c,i    t±f  »_ >  ^y 

rt  l^   rj  <X     uj    \j    U;     U^   ^  l\l 


v*  ■a~f)\0  vj  w  a>  cr*r-tr» 

O     «-H   -*   O    o    O   -H     ,-h    o    rH 
L>     O     OOOOOOOU 

*J*rf*J  ,«J  -«_l  .♦_>  W4J*J*J 
O  OJ  f)  ■r   to  *xi  co  c^  »h  cy 

ooo    o    o    o    o    O   — <    r- 


ro  *-«  %  ro  ir>  aj  cr-  «-  <oj  r» 

00«-«,ho.-i,-,_oo 

oooooooooo 

vflcj»0\i)\jjr-o-3-cr»o 

ocjro^uivctc^ory 

OOO    OOOOO^H^H 


ro 


ro 


roo^iOvO<ro^  ^  x  a:   cc 

'     «-<    *-<    O     O     .-I    O     — 4    HM     H 

•oooooooooo 
ocjpo  cm  «£  ncto  h 

OOO     OOOOO^Hr-4 


H   H  lO    ^    »fl   IT1    CO    ff^   30    CO 
O   O   O    _,   O   O    O    ^   «-H    ,-( 

oooooooooo 

-*-1     4-»      *->     4-J     4-1      -^     fc.     jj     w     v 

n  o  H  ro  *  »■  xc\jr*-co 

OCvJm«-LOUDr^-CT^O    •-• 
OOO    O   O   O    o    O   *-•    i-t 


«J-    CT*  U3    «-i  C\J  «r    ro»Ofl-    0> 
•-HOO    O    O   .-I    O   i-t  «-«    •-« 

oooooooooo 

*--   4-   4-J   4_-   —I   ^  «J  4J   M  *J 

o  h  ^  t  in  \0  r*.  on  o  r* 

O  O  o  O  O  O  O  O  —t    <-> 


co  «-  co  kg  &\  &\   cccr^cco** 

r-trtOO^H^HO^^-t^ 

oooooooooo 

H'*-0>iMrt;gy£3ifisC 
°  <-<  CNJ  J-  iT)  \C  r-  (T  O  .-I 
Oo    OOOoOO^tr-4 


(MrtomJ^  a  »n  x  j\  3\ 
oooooooooo 
•-*  *n   xrtrjrtinaitfff 

O  ■— I  Co  *  XI  J)  N  31  O  ^ 
OOoOOoOOr-t»H 


+ 


A  -  13 


■wl    w    ^.t     LJ 


— ■    —    j 


OOUtJOUCJUOOO 


ouuooooo  « 


C     J     E   .O     0»     L. 


O   *-  I'fcQ— 'OXOidJCfl 


+ 


>.  1 

U     1 

•U    1 

e   i 

t    i 

3  i 

W     1 

0)    1 

o     1 

•*-  (C  4-  *J 


D  —  +J 


CA     | 


o         -c        -o 

— »        oj        e 
*n  as         rs 


dj    i  *j 


■i         *j         _* 


*j  en 


-«  «-*   ~*  —  -*  _*  -»  o  — 


.4      *t     if     *j     r-     ^    J*     ~m 


x  r-    4i  c  *  w  in  v»   ir 

O  ^j     *>    a,    At    *,    j.  r»»    tto 


OOUUUUUUUJ 
Otvmr-    a,  *»    j-    ^    —  i* 


w  tr»  n<  n  jj  <-i  i)  j.  j\  p< 

— '      — '     — ■    ^  — I     W      ~*     M     W    <_• 

r»    — .   ^,    ~.  (v  j»  fj  j,   t_»  i>» 

•J    Wi   *  Bf   w   W  W*  ••  M 


*-«    «J    O    .J     D  0  **   •>«  hrf  «4 

l>     W     O     o     o     w      ^     c     w     w 


w    <.-    n  a-    n.  w   .*.,/•  u  « 

ft^UHfl-cclTfl  XX 

O    C    «   O     ~«  «4  «    «*  -*   -4 

>fl   i)  «  -i  ,')  r*  o  »  x  « 

O-HfOC    »r>  *a   x  j*  o  ;* 

030003     :_     _  —     — 


•^  ff*  x  o  x   ^  o>  j>  tu  a*r» 

DOOOOOCOOOO 


O   -a-  r*-  o  j-.   c*  s^    c*  ■">  r—  c 


-     ■      "      '      -  '  ■       ■      . 

L.-H.~.oooa    c  --«  ~*  •-• 

4>COOOOCCOOO 


*■   P-  w    -a-    «-    a-    X   Cj   mJ    IT 


— •a-0-HjN*-fO^SX 

-——-——-—    —     — 

ooccoooooo 
"0\£X"0'0»or»«-iii-)co 

O   -H   OJ    c    jl    C    NC«    O    h 


c  i  a;  j  j>  r  x  j*  J*  ^ 
^  o  -«  c  o  —  o  -*  -*  ~ 
oooooooooc 

C\J   *£■   "'-    C\j    C\i  •%    OOC-^- 

o^^cr*^.?  x-  <— 


ClO|f)K0«G    -1  X    C-  3^ 

oocoooocoo 


°~c*c-*nxi-.x;=>^ 


ooococcooo 

**w.nr-i:T*oarx^ar 

X  — •  Co  «^  a-  jj  *-■  j}  ^^ 


A  -  14 


—  —  —  —  —  u 


fl    UU  Ui  <+i   \r*  u>    w1   U^    r^* 

u    o  i>  o    u  u   o    UU 

*-■     ^  »■  +-<     *-.  *-*  J*s     ^    «_, 

dj  u«  i^  q-  4j  u»  *,m  r*-  u 

—lOJ  T  U)   Ul  r*-CT»C3    iu 

OO  O  O    O  t_>0<-l<-l 


U>    O    UJ   LM   Lr     u.     ii    -3-     jj 


ff    JJ    □    T   ff     tu   H  UI    U^ 

•-«   m   ,-  u  '  w    r-  u>  o  « 

•— '      i—1     ■— i     I— '      u_t     i_>     U>     «     i-i 


O   (-J  u   t_> 


O   «->    W    tj 


GU   UJ    UU   LP    T    NTJ   U.     <JJ 

UOU<JO<JuO<-> 

■*-  *J  -*■*  *-J  +-I  +-■  *-  —  — ' 
^t  r*  'j  cj  rj  r»i  u  t  oj 
^    isi  ri  jj   \j  r-  u^    u  <-* 

— '     0»0(_>WC->.-tf-l 

KJfO-rcn  jj  «j  lp  lp  lp 

U     O     LI      U     <J     L>      u     W     U 

o    mi  w  im   n  mi  Q   -r  r- 

•""•  w  n  m  «  r  U1  U  1 
O    o  o  o   o   o  O    — i  —  i 

it*   ip  aj  lp   lp  f*i  a;    -a-  lp 

j-  *-  —  ^_  »,  +-  _.  ^  w 
■"*  iiii**i-i  vm  ui  Uj  ft  %u 
*-*    isi  ni  ui    sjj   r—  uu    u   >-• 


O   t_>   O  O   CJ 


U    (_)  U    (J 


CO    (PCCCPcOvCCOCPlP 
<-H     o    —<   «H    ,-t   ,h  »-H    ,-,   *H 

ooooooooo 

OOjrOC-     vH   P-  X    ©  t-t 

O    CJ    O     O    O    CI'     _,    —i    — i 


n  JJMtti  p»  >«o  co  crvf) 

'OOi-t,-<00«-tO«-i 
•    O     O     O    O    Q     <J     u     o     o 

1  mG  ro  ii")  xi  o  «-   ^aofO 


*    *    *   * 


*   *    *   + 


***** 


+    *    *    + 


«-IO«-lo<-HO«--(00 

ooooooooo 

■r  cm  n  \o  cp  ro  u*i  p-  cm 
ocMfic-inr^aJCP  — i 
aoo  o  o  o  ©  o  «-i 


in 

CM 


Z     3     cE    j3     U     i-  Ot- 


-  —  —  —  —  o 


a>  e  a.  -j  o   x  a;  d  ui 


+  —  —  — _ 


in 


OO^-«o«-4O0-H©0 

oooooooooo 

fO  O  t\J    3"   CO  CM    fl-   vfl  •-*   CM 

ocmi*i  «r  io  f*  aj  ch  h  (\j 

OOO    OOOOO-H-H 


«-h  cp  in  h  sc  h  co  o^  co  w 

OOO    0    0   0.-i.-tOO 

oooooooooo 

*-»4-»4-'+J4-'4-»*J*-'.*-».*-» 

C3  h  m    «-  in   *£   cc   CP   #-•  cm 
oooooooo<-t<-« 


O  I  ^  T-  ^  ^ 

■z  i  -c  t:  "D  a 

CD  I 

**  I  -»  u  e  s 

w  i  (a  en  ^  oj 

t-  I  *-  (fl  P=  T) 

O  I  O  U  t- 


f-  OB  4->  *• 


O  *-  «- 


Uj     I  *_< 


O  *-  -w 


«cuaJMl£^c\:^^M^!^ 

«-*»-ifHOOO'-t«-<0«^ 

oooooooooo 

O    rt    (O   C    U)    O)   CC    t>    O   CM 
OOOOO    O   O    O    .-I  «H 


33iOvfl^«-BJ'axa) 

o    ooooooooo 

h   ji   o.-4inr—  n^ao*™* 

o  h  m  a-  un  ji  oj  a\  o  cm 

OQoOOOOO*Hr-t 


15 


_    ,    „  _ | —    i    —  —  —  —    i    —  — i    —  —  — —  — o 


Ot-»CJ<-»WWtJ<-J<~»0 


»->  ^  t-J 


'tfl 


*    *    +    * 


ooouuouo 


uuououuo* 


*    «    *    * 


C    3    E   Q    0-    (- 


«     «     «     *    « 


O    —  l^EQ-'OXliUVl 


+ 


>.  I 

L.  I 

(C  I 

£  I 

E  I 

3  I 


(J  I        T-       —       1-       1- 


^-    I  *J 


4  3 


■w  in 


*-  »-  O 


w  iT( 


*j       *»        a 


-J  «  —I  -^  —  <_,  —  J  « 

>*/r-  w  a*  w*  *■«***>" 

<-■  t*  *j-    «    j-  —    —   ./     -* 

O   O  O    O    O  O    L3   O     — • 


W        W         W         w        W        W  M 

III   ii    Jj  4J  X   ^1   il  ' 


*/*  U»  Al    ,(.    i,.    Cj    —    -t    »*•    *i 

U    U  U    u    U    (J     w    '-»    o    w 

*■  yi  r»  r*   ^  w  c    *  h  u 

«    W  I"!    »    m    I*    4,    J'    «   .< 

O)       IP  «J«I        .      H       i       . 

— •    x  4;  ^   r-  u>  >■»  «i  w  ix 

GUcbciHtftnaiai   —  - 

*-*    r*  if)   i4vi     ^*    jrf    »^    ^    m*    ~^ 

~^    <.<*  rt   c    u'    •**    >*.    u*   <— »  v% 

O    O  ,-,    O     —«.-.-*,-«.-•-* 

u  a    uooooooo 


^-    U;    U*    r^  r-    %jj   O      U'**v**.P*- 

♦-  *-i  -^  «-i  o  o  o  —!««-•  o 

3CCOOCOQOOO 
0\J— *C\*u">-a-»£  j»  -1  r-  e 


lOHuToc^^c;?  c-cc 
oocooccoco 

^DC>e^J■fl-■c-■3•SDC^J^O(T, 

ooj-o^-  tr  -is  f-  3s  o  -« 


oooooocooo 
«-x-*,o»0"r,>h»  —  -~  x 


— (X^NST^r^xi-r  r* 

0--»000-i  ^  «-i  •-<  — 

oooooooooo 

■O  N    O  M  Cyl  \    JOT    r- 

o  _,  -o   —  O  *a  ^  -T    =   ~ 


c   o  o  o   c   o  o 


oo^ooc    =:   o    — ■ 


X-s-x«-nJ*x*CXH 
OOOOOOCOC 


16 


*"J   f*J     -T     -3"    <Uj    f}   wi  i*1    w*   \U 

•*•     «"H      — 1      i-H     !— 1       rH     O     •"■ •      0     U 

u    uou    uuuuou 

UJVJJ     Jj     uj    D     l.\j    <T   UJ     w    ivi 

^  cm   rj-a-UJ   r»  cu  0"*   «-l  IM 

O    O      OOO      O     (_>    O      — t    r-> 


or*  in   oj  r*)'uj  a;  a)  uj   aj  m 

U    O     l-l  •-»   r-«     O    r-l  *h     «    .-« 

WWW  CI      W      l->      1_*fU      e» 

*-        +ri       *J  *-■        ♦J***-!^-.*-.*- 

■0"Ji   r-  r*  r—   t,\j  r  >  -C"    o^* 

•■*  i\i  r>  c  ui  r*  wu^  t-*  im 


JJ 

LP 

aj 

»-i 

IAJ 

- 

UJ 

c- 

<JJ 

aj 

u 

U 

o 

<j 

(J 

o 

(J 

U 

u 

u 

H  «■  >4J  mi  r-  U'  •-»   <r  ir*  »-• 

*■"•    rg  i"J    T    u;    uj   it    ji   O   ^ 
*-3     i_j    _>    i_i     u    U   U    u    M   n 


aj 

cu 

F) 

LP 

cp 

CSJ 

y 

aj 

a; 

aj 

<-> 

•u 

u 

U 

u 

u 

WJ 

u 

u 

\j 

UUUUUUUUUU 


»  Pi  uj  ui  <^j  iu  u  pj  r-  u 
•"*  im  rt  -J"  u*  uu  jj  u1  —J  i\i 
O     OOOcjOO0r-(»-t 


tr*    «-t  ou  r~    t  cu  u>   uv  c  •"• 


rj   uj    uj   P"   u*    v\j    >u   U' 
r»3"    u*  w  i"   u>  u  « 


UUUCJOUOO 


—  ui 
CM 


co   Lpr-MJvuo^aJU-'COco 

^     ^i^CJ     OOO     rH-1^H 

oooooooooo 

*J^J+J      ^    ^     V     ^    V     W     4^ 

^•HCsifl"     7    ^    CO    H  ID   CU 
OWIO*     i/)    o   (**    ff>   O    H 


UOUCJOUOU     * 


«««*««««« 


*    *    *   * 


(O    •-!    U"<     rs    l\l    C^    fO    IT    l^    u^ 
•0000000«-H»-li-t 

ioooooooooo 

1  >£  o  (\i  ro  «■  <t  r-  o  «■  r*- 
>  o  cm  n  <r  ui  m1  r*  c^  o  h 

OOO    O    O    O     O    O    «-t    «-< 


ff>p^ir«-ff>o'CCcCtf   0** 

'-'■-t'-4I-l«-t*-«0*-f«-**-« 

oooooooooo 

■•-       +->       J-J      4->      +J       .»_>      j_j      4J       4_>     -W 

*  cd  h  r>i  n  ^  vfl  co  ro  vc 
o<-im  ^  m  ^  r*  co  o  h 

OOO    O    O    O    O    O   fi    t-« 


*    +    +    *■*    *    + 


in 

CM 


C     3    E    .C    <U     L-  Ot- 


o 


l>     E     G  — '     O     >s   li     CJ    1/1 


fOa-MD\C0>Q^fOC03^CT» 
— I    «-l   O    O    O    ^H    O    «-*   «-4    ,-( 

oooooooooo 

«3-  r-  o  csi  w  cj  a-)  r*  »h  a- 
C3t-nro  <r  if)  vo  r-  *  o  ,-t 
ooo   ooooo«-t*-t 


r>-         p* 


PO  .-I 


L^POCClsD[^33\£)CDCT»PO 

OOO     O    r-«    ~h    *-*    fH    O     <-« 

oooooooooo 

ror-o>  h  o  h  c  vfi  3  pn 

OCJOOOOOOOt-i 


X  I 

1-  I 

<0  I 

£  I 

E  I 

3  I 


*-  I 

C/J      I 

T-      I 


c       c 


3  I        -* 


U     I  «C 


a>    i  4-* 


+J  O  4->  <W 


O  r-  i- 


<L  4-»  _J 


«-H»-»^to»-HOO>-40»-<'-* 

o    oooooooooo 

CMsj0c0r-)CPOC-UJr»-CMCM 

o  h  c\j  <r  <r   vD  r«-  aj  d>  h  w 

OOqcdOooC3o»H*-« 


•~<'-Hf-tr-t>-t<-)0<-«f-»0'-t 

ooooooooooo 

"-IvDSOJIljMOinJlH.M 

=j^ryo-d-.nNXj\HW 

OOoOOOOOo*^r-t 


17 


i-J   l_>  (-/    o 


U     l_>     t_>     L_> 


uuuu 


UOULJOOO    * 


*    «    *    « 


— o 


C     3     E    O     Oj 


I)     t      Q    — '     C      X    a      ■!■     W 


•  •  • 

3       in       ca 


ru        m        —« 
ro       **       m 


3    I 


U  -w 


w  O  W  *J 


o  *-  ■»- 


-w  m 


**  ^    _*  «-»  o    ii  —.  —   ^ 


—    '—■"—    u.   '^    —    — 


U»  r>    (b  l'i  14    ^)  J>   J«    |T 

-*    —     —    _*   'w     ^    —    ^    — 


•Lt     -*    <»    »,    r-  ^   *■    f» 

m  ^  ..  tt  r»  u    —  — 


«^ 

- 

^ 

»/^ 

- 

A, 

m 

«■ 

■/■" 

*_» 

o 

(J 

u 

u 

u 

o 

- 

w 

o 

l-» 

O" 

_ 

ill 

Fj 

> 

- 

•u 

F* 

m 

14 

fi 

III 

_ 

r*" 

- 

° 

** 

x-  u»  a,   y  A.  r-j  x*  */*  «r 

O  t_<  ^      W  sj      W      ^  W  W 

»"*  fl"  MU  r»    J]   f  «  c 

^  Mi  FJ  Ml  wr'41  b*  — • 


*    ft;    *   O*    f*    .y   jj    yi   ^j 


K    F>    m'     s^>    P*    -*j     o  >    ^-» 


CTitrFncr^-^csj1j*t7»^c 

O   -h   — i  -4    ^  0  o    c«   — 
OUOOVOOOCG 

f"    -«  if)  (P    ff*    »■  *J    F-  CM   CN» 

o  Cw  r»c  ut  Ni  c»  »*  tj 


^  a-  •— i  x*  x  x  w  tr»  <x-  it*  ^ 
-cocooocccc 


c   *"  —  ■""   X   -L.   -"    _-    _  —   „ , 

«    O    N    fO    ^    „-,    s    q    p.    ^    W 

©ooooooo~*~h 


i^ocoooooooc 

-'%TCCOJ^r-C\rf.c-tf,;o(N. 

VoHiocnr-QOkHn 


cr  x  x  fi  cm  «-•  a:  x  c  :r 
ooooooocoo 


X"">*£^F»CgxCMX     ^ 

~cr-    —    r    —    r—    — 

oooooocooo 

-}r»o*cox~«    x   — 
=  -^  *">  =-  r:  w  x  3-  o  rg 

o   o    o   o   a    croo-^-H 


cc  x  x  —  c-  x  ^  x  x  *•»- 
cooooooooo 

c^  — «  cy  c-  _"   if  _:   j^  ©  c." 


cccccccooc 


18 


•— >    o   ■—> 


UUUUUUUUU 


U    O  O   U    (_)  CJ 


(J   U    O    U  (_)     *     * 


«    *     ■*    * 


*     *    *    *    « 


•  —  —  —  o 


3     E     C     fij     L. 


D    E     Cj  J     O     X    l'     l'    (f, 


+     — 


£     1 

3    1 

as    I 

ai    i 

->    i 

O       1 

•«-   1 

AJ  4_l  O  -M  *J 

w  (0  m  in 

C  O  — i  "D  T3 
CD 

— '  CL>  *-•  — '  Qj 

m  oj  m  m  a> 

— i  m  >  «_,  m 

o  u  ■»-  o  s_ 

**  V  L.  4-<  OJ 


tM    U,  UiU<    U     PJ    4J    *!•     y. 

"    u  c»   u    ooooo 

MJ    t—  l^u    1W     Uj    p-   *-t      v 

O   O  GOO    00--H    *-( 


■a"ro  uj  J-.  a,    yjaju*  fj 

«-«    ^H  O  •-«  •— I     rt    'iU  .—i 

a*  sU  t-(  tn  n  «■   ^  uj  i*j 

•" '   t\i  ^"  -a-  su    r-kjuu^  »-^ 


^*<J^i»-»    (_J   «-•   *J    t_»    «-H 
UU*JUUU(JU(J 

^     W    ff     7       4J     i"-     ■  A.'     u »     •— > 


U  U     U      u  u  <->      U     W  U>     U 

»-*  ■»-   r-   uj  ^  ?    UJ    W  ^1  u 

"  IM   PJ  <J"  UJ  r*  Uj    ui  h  U 

O  OOO  O  a    <J    ;_»  r-(  — ( 


U>  OjOjJJ  UJ  \JJ  t-*  u>    uj  u  > 

•"*  i~>       wJ      •— 1  ^1  l_J  1_J  _,      i_)      i_) 

*-*  rj   vu  r*"  uj  rj  ^-  u;>  «—»  vnj 

■-,  «.«  cj  <r  m  r-  4«  g>  i^  u 


0^     H   no     vJJQCajGL^jON 

^      ^     .-»   <-l      00<-tr-*0«-H 

o   w    o   o   o    ooooo 

■MW-*-'.*-.*--.^     .*-»    4J   -M    4_> 

p~  c\i  if)  r-   r-  c\j  tn  <r  lt>  »h 

OC\.r*JC    j,T  M    CT*OC\i 
OOQGOOOO«-«»-t 


^i   •"•   •"•    O    r-1  O    rtO—tr-. 

oooooooooo 


3   CJ  rl    j    uj  ^    X   0>    C3    C\. 
OOOoOOoO«-H-H 


.    O    O    <-H    o    —«   O    —(   i-H   .-(    O 
'OOOOOOOOOO 

'—'*-'    *- *  — >    4-J    4_l    _.   „_    J_J   *J 

'vflOWM/lCDonNO 

1  o  c\j  n  a-  m  vj3  uj  a-  o  cy 

OOCDoOO     O    O    <-4    —I 


oooocooooo 

<*-<       +J        «—       4J       J-J        «_t       ^       *J       JJ     <_( 

fl-'SO'-fiav-a-r-tTvcNjsiScr' 
ooocoo    O  O  «-l  .-H 


X   3   vC    I7\   m  ff^    2)  D^  CO    CD 

CrHOOOC=>Or-I^HrH 
O      OOC      OOOOOO 

rOf*-OLTj-a-viJ    s  r(  ID   CD 
w    ^"   ""S     -j     lO    -X     f—   C<    O   •— I 


^=SOO*HO=J^^«-i 

o    ooo    OOOOOO 

*■*         *-'+--«-'  *_:         *_■        J^         +_,         +J        "t-J 


O    OOO    OOOOOO 

*->    +s    •->   *-i    j-i+wiw+jijij 

-j  --  cu  j  ifi  ji  n  jj  a  h 


19 


•    -      -      -      -       --—*, 

(_<•_>     o    oo     **    CJ    <-«     —• 

"oooooowu 


O     O    O   O     O    O   — '     M 


jl    tr   iT-     (/■     j^   «     r- 
t#    W     w     w 


—    —       -    —    —     —    —    — 


Ml        —        »-«»•(      ^         U-      P,     F—        jj 


c  Oj    b  H«  |«  Of  #  41    •-« 
UwwUwUUwW 


I*      3"     4'      *,     ***    if     O    •* 


•».  ■?  J1  o  »n  it  aj  i 


•»     41  Of  O  W  P>  1  «j 
•^    iv  -*  w.    w   r*-  w»    ^  . 

O    o   s  w   o  c;  —   -h  . 


^J  <_>  \_i   uj 


*->  i~>  o  k_> 


c_>  o  o  o 


*  1*1  U  IT  cjl  ^  p,  j> 
*""*  *-^  *-•  ^-»j  I**  .^  -^  LJ>  « 
Www      WWWwWW 


~*    O    O    O    c..    ZJ   —    .^   « 
0000wuyy0 

O   if,   N   u;    o    J)   i'    «■    |£ 


*»~tf»    IT   i    ^   <■    \fl*    fl-O^ 

aooooooocc 


*  *  *  - 


C  fO  **•  »H  ^  S  \£  fAj  tj*  iO 

tooooooooo 

-*   vfi  r")  Jl   n  -   -1    ^_,-- 


in 


c  a  e  jj 


**•'    E     Q  -<    O     X    o>    Dj    u 


^  -•  x  x  _-:  x  ;r>  ^»  cr 
— «o-«ooc;^o— • 
ooooooooo 

C  Oj  "O  \C  N  ,"\i  •-  »  v% 
OOlfl    c  ui   ^  i   ^  - 


Cooocoooc 

3?J1?    -T>     w    3.     IT      ~ 

—   —    —  =ro   —  =  33^-, 


*-"    I  _* 


•*-    I  *J 


<0     I 
E    I 


i-  (Q  «j  ^ 


o  *-  — 


a>    i  *j 


K        r>         r 


u  *•  — > 


oooooocooo 

=  •"»  i  s-  -^  i  ;■  ^  ^ 


— »  "-•  =3  O  S3  —i  _  -t  O  „ 

cocoooocoo 

-*  X.  O  O  3"  •*-  _  ojs-, 

=  =  c>o=3or:c-M« 


20 


-  — .    |    — -___-_ —  0 


I")    L<     r»     4j    uj     y\     y\    fl-      ^ 
«    —I     CJ     «-»     r->      -H     .-«    — <      f-t 

uoouuoouo 

w  w   n<  v  i*   u  w  r»  u< 

«-i    „\J     4-     U'    W     w    U'    C      — ■" 
O   O     O    O   O    O    CJ  —I    <-t 


>->    W    I-*   L» ► 


O  O    O   O  (-J 


WWW        W       W       W       W       W       W 


U)    Is-     «    T    Ul    U'    H    \U     U» 
"    L\l    C    JJ    UJ     r-    LT*    U    ^* 


p*  f»»  -a-  u^  o>  aj  ig  cu   uu 

OVUwOwwUU 

■^    voof)^    so  *-i  uj   u* 

H    ;\i   T   ul    Oi   r*   J11   O    H 

— '      -J      !__>      CJ      L-l      U. >     U     •— i*-i 


H   IMO  1M>)  n  u^  u»  ^ 

'-•(J.-IUi-itJ.-l.-tf-t 

www    uuuuuw 

•^  uj  *  i\i  ft  r-  o  ^-  r*- 

«  im  rj  uj   oi  r-  u>  u  « 


(.VJ 

ir» 

Oj 

u^ 

ir» 

OJ 

cu 

«r 

u> 

-J 

w 

u 

w 

u 

u 

*-» 

u 

w 

•T    i-  U    ^    vu   W  r;    uj 

v.  -j    r  i    UJ    ijj    p"   Uj    w?     <— < 


oa—t«-ioo«-t<-»—i 
ooooooooo 

J-      4->      —■       *J      d-<      J--       j_      4-J      •*-> 

OOOOOOOi-i«-H 


OUOOUUUUOOUUCJOLJUOO 


uouuouuououu  * 


0.-tw._iOO»-tO«-t 

ooooooooo 

^UCJiPcuO-CvOCOrO 
OOOOOOOO*-* 


***** 


;rocr»co<s-<3",£(Jvcr^io 

-i-t,-f,-tO— lO—iO—l 
'OOoOOOOOO 

OOO    OO   O    O   O    H 


c    3   e  n   <v  t-        o  +- 


a»    E    a  — ^oxtuiJWJ 


♦   —  — 


9-  C\J  ~-t 

rH  «r  c 


0«-iO~-*»H«H»-t«-(Ot-( 

OO    oooooooo 

4-J—        ^^JJ-JJ--*,*-        *J      4-t 

tOOC\J^CCC\lfl-\JDHC\J 
OC\JrOciT.  ^-cc^hcm 

OOOOOOOO—ti-f 


—t  <-«  <r  co  m  <r  «-«  cr*  f--  cu 

OO— tO«H—IOf-tOO 

oooooooooo 

— J      *-<       +J       *J      *->        M      4-»      J-1       *->*-> 

O   C\i   rO     3"    tf>    vD    X   CT*    ^H   C\J 
OOOOOOOO— 4— t 


(0  I 

fc  I 

E  I 

3  I 

W  I 


O     I  *-  -r-  ^  t- 


n 

e 


OJ        I  4W 


W  O  -M 


o  -r-  *- 


X  *-  v 


0>  *->  _' 


*-       +--        o 


*r  r-  u-.  vO  r-  — i  x  ?  sdct* 

— tOOOOO— t»HOr-( 

oooooooooo 

o— tpn<rin^EDcr-oCM 

OOOOOOOOt-*-.- i 


rHOO— 1—<0— 4— tO-W 

oooooooooo 
oooooooo«-»«-( 


21 


"*»**_»     <J     »*        _      —      —       mm 


— •   **     V    >J'    *,    *»    ^   W    _ 

oo   ooo    ©  o  ~   — 


IT 

P> 

B 

J- 

^i 

*> 

-. 

i/> 

.- 

W 

" 

- 

- 

- 

- 

- 

i* 

w 

<->    O     >-J    LJ 


cr   -i!    «  C3   — t  , 


f*  "*   '<  'i  f-  4;  tit   rj 

O      (J     W      U     W  W      W     V     W 

^   »*>  a*  tr*  o  <r  >*.    -_.. 

•"•^jriw    ,u  f*-   X    |f»  — , 

O    o   t>  ^J    w  ^  w    „    — 1 


lJ  IT  4/  «■  tf'WlP  irr—  <Aj 
*-•*-»«*■».-.   — I  w  -*   fcj  «_>  _ « 

WWW      WWW^WWCI 

*-•  «-r^u,  y-,  f,  j,  r^.^,lw 
~  l*  -1  sr  m.  r*»  ■*.  ■*•**•* 
O    O   O    ©    OOOO    —   — 


c'    f*-  OjU:    Oi  rjc    ^  r-  c># 

*""*       W      .-I     ~«        —,^-,„       — •      w      <— 

www     www^www 
w    rt   su  n»    «i_,  ».*  «y    mj  v_  (.« 


uuwu 


oouoouoouuo* 


<-J    O    <_>   (J 


o  u  o  <_; 


0     ~    ~   O     C3—0     p4  O  ••* 
o     W     CJ     O     O     WWUOO 

o  c-  m  «-  Lo  o  a_  c  o  c. 


i-!UCJUUOU(_>i 


******** 


ro  P  aj  ^  r*  -<  ct    c   c-  r- 
ooooc    coooo 

OOO     CI    ©    =■     ©    o    «     ~- 


**+*****«**.„* 


*    *    *    * 


10  c  n  -1  c  c*  cr>  x  fo  x 
—  -*  o  _  -^  o  -^  -^  3  — « 
ooooooccoo 

a'OOJND»'X*-.-^Xff* 

ocj-o<ro"*xc>c-H 

OOC     O    O    0     O    O    -*     -* 


*    *    *    « 


C    3     E    i)    IL    L  O   ■— 


(L-EO— '    O    X    a*    1;    w 


X^^s-    XvCX^^c-<r 

00^©^,_^,„__ 

ooooooocoo 

ocym  c-ip^  x  o  o  —• 
000000   oo-—-^ 


•-«  ^  in  %c  so  c*  j\  cr»  «•  x* 
bog  oocf-*^.-!*^ 
c    000   cocooo 

0^*1      *     n     Jl     N     ^     £     rt 


1/1    I 


•a-^Xxraa-xcvxc^ 
o  000000000 
<Mr-cr*-}**ex~  *>  1*. 

=>   c4    c;  o   o    O   O   C    —.  —« 


*J   I         -» 


t-     I  w 


a.  I 

-^  1 

u  I 

■*■  I 

JC  I 

OJ  I 


C  *-  m- 


X  •-  f- 


a       —       b 


4j        *-»        _* 


0000000000 

*-•  A-  4J  W  m  W  *•  *.  W  W 


A  -  22 


■  —  —  —    i   —  —  —  —   i    —  —  —  — -  —  o 


jj  cj  r-  u»  u»  pi  i\j  uj  jj 

—««-l  O    -H    <-•  O    O  «-«  —I 

O     O  O    O     CJ  (J     O     C  O 

J)   *  nu    VV  n-    — i   ui  uj 

H  W  5T   UJ   n*J  P**   LP  O  e* 

o  o  o  o  o  o  o  «-<  — < 


U    U    i_i   kj 


U    U    UU 


t_)  u  u  o  o 


(_)OLJUUCJU(_)UUO(_)UUO 


UUUUCJOCJUUOUU    * 


*    +    *   * 


fl-OJ    UJ  f)  CD    ou  u^  u>    t^ 


m  r»    h  u'  ^  ^  o  c    r— 


y*  rj  tu  «r   n  p>  (U  q   u-* 

tJ    i— (    — t    «— t     £J    (->    *-"<    *— t    *-( 

uuuuuuuuu 

•a-  >ij  <j  u^  h  uj  jj  n  4) 

~i    ^,    —>   ^>    u  u   u   m  n 
<_»     <J      U     <J     VJ     O      u     o      w 

«-i   <.\j  r*  .j-    wf  w  u  « 
ooooooo_i<-"t 


im  ir*  a;  <r   -a*   ^  ^  ^  u< 

<—»    i_j    »-»  (J     h   u    n    u    n 
W     b>      t>*     U     O     O      <J     tj     U 


o^r-(T\cDcyrntr»cr'ro 
oa«-t—»  .-i  -i  — i  o  «-* 

OUOUOUOUQ 
♦-*-*-     M     *j     w     ^+J4-i 

r»  m  o"<  ai  aj  eg  in  r*-  <\j 
ocMrOfl-  m  r*-  oj  a-  «-• 

0©OoOtJ*_30<-t 

c 
o 

•*-'0.-<«-(^«-lCJO«-tO 

3000000000 
oooooooo«-» 


Cpo(T^u"-a3r»cjcccr'r»-ir> 

L..-l«-HOOOO«-I.HO.-< 

<doo    ooo    coo    oo 

OOOOOOOO-Ht-H 


C    3    E   £J    lb    L. 


UEG-'OXtiibU) 


+  — _ — ♦ 


<r         c*J         .-* 

*-*  T  -3- 


~H  C\J 


OOOQ.-t«-«^«-tOO 

oo   oooooo   oo 

j-.     J-i      j_j     4_.     +J      .u     *-     *J      +J    4- 

oooooo  oo—t-^ 


oooooooooo 

fO  3J    OK)    «    *D    om   D    rt 
00000000»-*«-« 


L.  I 

1C  I 

E  1 

E  I 

3  I 


>.  1 

[_    1 

10     1 

E     1 

E     1 

3     1 

W      1 

<u    l 

-j    i 

U      1 

■r-     1 

j=    t 

aj    i 

=■    i 

U) 


4-*  ■    O  4-«  ♦-" 


CO 


c/i 


c/i 


O  "D  — »  O  "O 

_j  a.  *->  — i  oj 

<n  d;  in  in  ni 

o  - 1.  1-  o  <- 

+J  0i  V  4->  Cy 


«-  a-  x  r—  it*  cr*  o^  a*  <a-  r-- 

.-»   «-l    OO^HO«-t«-tT-iO 

oooooooooo 

cnj  r-  a>  c\j  ro  «■  tr*ryf»-o 
o  «-t  c\j  ■*  Lfi  \£  r-  c»  o  c\j 

OO     OOOOOOt-l*-* 


ft    O    .~tOOi-«0«-l.-t«-t 

oooooooooo 

0*-*CM-a-i<"luji,*-tf'Ot-« 
o  a  ooo  o  o  o  .-«  «-• 


CD 


(0 


23 


uuuuuuuuu 

,«»    »—      -*     V     f  ,     *+,    ~m     +,     w 

— '  m  *•  U.  ^  r»  u  O  -^ 
o   c    ©-  O  O    O  (_-    —    — 

«■  %o  va  ^*  ^j    "-  —  . 

r»  </*  »»j  y.  o  4i  J>  IT  t/» 
»->  0<-*0  -^  w  —  ~*  —• 
<J     (-»     U     UWUUUO 

•v  u*  ^  i*  w  oj  C-»  «■  r- 
*-•    -^  r*  tti    m^vi    3  —i 

O     _,_.„,     _,_>,_,__ 


X     »">    Oi   »T 
W     W     W      (_» 


p.  x  «■  tr 
o    w   o   w 


<r  r»  o   ^  rfi  ■+,   *,  ^j 

N  f  I  li    ^_    t— -   uu     _»   «-t 
COO    O    <-«   C     -^   — » 


1   U    O    O    i-> 


P»  CU  f*J    ~—    <iJ   li    IT   IT 


^   t-J  u>  l-» 


ouoouoooo 


o  o  o  u 


o  u  u  o 


O    «   —  «H    —  O  —    o  *H 

ouuoucouu 

r—  cj  ji  i  o^fjsC  so 'O 

c  c\j  r">  «•   ir  s  a,   on  —• 

COO;sOGOO-^ 


UOUOOUOO 


O    O  LJ     * 


K)    0^   =C     w   C*   Ki  0"     0"»   *~* 

o— «  ~   o  -*  .-*  — «  o  — ' 
ooooooooo 

o  »i  ^i  n  a:  rg  tf-,  n  p, 

O    fjK1    »    if!    N    x    (J\   « 

ooo  o  o  o  o  ©  -* 


-hoo-«ooo-^o 
oocooooco 

OOO     O    O    O    O    O    ~* 


z   3   t  n   <u 


—    —  —  o 


uEa-JC>*a;a,tn 


x*  ^  -Q  b  s  r«  x  ^  ^  *fl 
oooooo^~*oo 
ooooc  ooooo 

ooo  o  o  o  o  C  —  — i 


— •  -a"  -  w  «-  s:  r-  s-  o  r» 
o«-to  ~   <-*  ~   r-  *- .  o  o 

ccooocccoo 

D  **  in     »    ^    J>    X    3"*    O   C\. 

OOOOOOOO-h^* 


1-  I 

a  i 

E  I 

E  I 

3  I 

US  I 

<L  I 


'13  I 
•»->  1 
V)     I 


(0  *-  +J 


O  «-  «~ 


w  *-  o 


o  —  *- 


C  -»  T3 


«)*-_< 


C    "O    X    «-    w    2s    J     X   X    Jn 

-«oo.-«-,o^^«^ 
o   ooo   ooo   ooo 

r<  o  j»  a  9   c  o  *i  x  •-■ 

O   -i    fj   c    tO    ^    f    ^    o   f  w 
OOOOC     OOC^^-h 


:«J    X    J\    vD    *fl    ?\    J.    J\    c^ 

ccccccocco 

■^-t'O-ncuca-^.-M-.-o 
o©~coooo«-h 


24 


, —  —     ,    — | —  — o 


fj   GU     viJ   U<    ff     UJ    U<   V     uj 
UCJUU'UUUUU 


u  uuu  uu 


«-t  t\i    -a".u j  *ij  r-  u*  o    «-h 

OO     OOO     O    O   <— i     r-i 


to   ui  u*>  a*  r»)  cm  uu  * 

•— t  *— *     U   O  rt  u  u  ^  «-• 

liJ  uu    i-t  t,-^  lv  r-  hui  cu 

*-*    IM    -3~    U)  **J  r—  U»    CD  i-l 


U1    UJ      i     „'.    HI     jj     U'|    U'      LP 
CD*-«,-1r-t»Ht_;i-tf)f« 

UCJUuUUUUU 

-a-p-cDacM-jjocr* 

H    t\l    J    U)    >u    r*   U'   U    rl 

-j   umjouoH" • 


f*l-«ftt-«iJLjT-|»-|»-l 

uuu    u   u    *->    u   *-»    u 

•— i  vo  wu  u^  «-»  uj  uu  ri  \ij 
*"*  tyrja"  w  i"  uj  u  n 
CDOCDOi3CDO.-4»-H 


i\j  Lr»tur*)r—  m/o^lou"1 

O  U     f~<      U     <-*  W      CUW 

LI  iij    I-    u>    W  *     f    ri    ff 

*-<  cy  n>  w   w  i*-  <-o   u   ~i 


<~ '     LJ     o    -_■ 


OOOUCJOOOOOOOCJO 


OOUUUUCJOOOU    * 


O   o  «-<  «-i 


O    C\J 

cd  o 


Oj  -3"  «r  >D  *T  LT»    CT 

H  H  r-1  O  <"•  O    H 

o  o  o  o  o  o   o 

4->  +J  -4-1  -+-»  +J  4w*    •*-» 

o  J)  (^  io  c  co  ri 

ro  <r  in  r-  4  cr  «-i 

o  o  cj  o  o  o  «-l 


ro  r- 

IJ\ 

vJJ    CsJ 

m 

u-  cr* 

r  j 

-*-1 

o  o 

1— I 

O    «-l 

t—i 

<-t    CD 

r-H 

3 

o   o 

o 

o  o 

o 

o  o 

O 

— i 

-~    ■*-> 

*J 

+J     ■*— 

«J 

+-I  ■*-» 

+- 

O 

*Xp  rO 

LO 

f-  CO 

CM 

in  r- 

CM 

(A 

O    OJ 

rO 

«■  in 

r- 

cc  tr 

r-« 

CD    O 

a 

O    CD 

D 

o  o 

•H 

*   *    *   + 


*    *    *    * 


+    +     *    * 


*    +    *    + 


___  —  —    I —   —     I     — .  —  _  _  _  o 


in 

CM 


C    3     B    £1     Qj    L. 


~*    O     >»    <L     OJ    W 


rocoxco^'^rHMr*- 
«-i  i-i  .-«,_(  o  o  o«-«o 

oo    o   o   o    o   o  o    o 

*J     J-      4-<    .M    •*->     4-J     4-J     4-*     <M 

o  rj  fl  ^  in  J3  co  ^  h 

OOO    OCDCDOO"-* 


00  CT>  in  rO  ^  C\J   ao  o  r-.  *f> 

0*HCD*-<CDO*-lf-iCDO 

oooooooooo 

rtHCMvfljiajpoinow 
o  c\j  n  c  if)  'Ji  ajtT^«-»CJ 

CDCDCDOOOOO'-t-H 


CDCDOO»-**-t«-*»-<CDO 

oooooooooo 

^V^^^^v'f      4-*-*-' 

rooHiniosHc^cj 

CDOOOOOCDC     r-Ht-t 


3      I  -* 


o-  r- 

JD 

vO     -Xl 

J- 

O    CO 

CC'    £T 

—t   o 

O 

o  o 

o 

»-t  *-l 

ft  «-t 

o   o 

o 

o  o 

o 

o  o 

o  o 

cD«-tro*rmv£coc?'   o  C\i 

OOOOOOOO*-!*-! 


4-*  CU 


*->  ■*- '  o 


4->  W  lJ 


«-t«-IO«-iC3CD»H-Hi-43 

oooooooooo 

a  o  oocjooo«-i«-t 


A  -  25 


*■*•+■*      —    -  -    —    - 
o  ^    oo-*     _   —   —    _ 
o     W    O    O     o     o     -      „      , 


**    t*        T      *i      *,       ~-       A,       _       — 

00     O   O   O     O    O   -*     — 


<r   ^    ill  tf»*j    pq    -  *    x 


■  **■   »  o   —  *   -~  -,    «. 


o  ^j  ^1  ^» 


W    UU    U 


w    rj  »-i    ^  r-     j„    <r   w    j. 
1  ■"    tf  4111       w     3-     _     — .    ,., 


«.    «*     T    <4(   i/«    tf>   Cj 

*1   <-»    *-.    w    —     u    — 

*■>       U»      l»»      W      y^      W      1— 


*-     O    O   O     O    O    O    G    « 


'.-".■—     _r     -— 


v*   fj   g-     B|   , 
*-»    w   <J     ^,    . 


^  P*  (T  »0  ^)  «  x  X  X  4. 
O  o  «  -,  c  o  —  —  00 
OO     OOO     OOOOO 

N  to  ji  n  n  OM.i   ,£  o  r* 

O   C\i  r")    —    _->    ^    —     ~.  _    c„ 

00000000-^-* 


C-)    O  (J    u 


000* 


—    o  ^  -« 

=  000 


3    O    O    «    «    O    Li 

00    o  o  c   o  o 


o  o  rj  ro  n  ^  x  „  a:  0  v% 
^oocn.-u-JsCx^_rg 

OOO     O    O    O    o    O   -*    -* 


rocrLOx^xc^o-^o^ 

—•— 'O-hO^-^^O    — • 
OO00OOCOOO 

ooooooo--*~ 


in 


c  r   e  .c   a*  i- 


flJ     6     Q  -i     O    >* 


o    o   o    o   — .  o   ^  -^  -«   o 

00   00000000 

000   ooooo-*-h 


in 


o         *- 


^-«^vCv£;»£t^xr  x  r 
000  o  o  o  o  — •  -*  -* 
0000000    coc 

o^-^^j-.o^r  o  — 
00000000-.-^ 


41  I 

U  I 

C  I 

<c  1 

*-<  I 

(A  I 

■r-  I 


c        c 


<0  I 

E  I 

e  1 

d  1 


0J       I 


t;        *-        w 
u        a       tq 


C  «-  *~ 


K.  <r-         w- 


0»  **  _j 


*»■**-«•.*«■-->  r   ^-   x 

"*Oo«-«Owo.- .    —»   -« 

0000000000 

oooooooo«-h 


O  ^  „  o  —  —  -. 

0000000000 

*"»  »fl  P-.  3\  O  -^ 

o  o  o  o  —.  — . 


1    — .  —< 


I   0000 


26 


•o-  ft    rj  u^  (*•   n  h  cu    oj  mi 

r*  *■!     rt   HU     <~i    O    <— t     O    O 

VUUU    uououu 

II'    W    'Ol   V   W     l^J    C    Ul     W    i* 

•-i  is*  i»j  «■  w  r-  uj  tr»  .-i  w 

so    o   o   o    o    O  O    «-«  «-l 


u»  u^   ou  «-  a-   aj  oj  u>  r-  iv 


4-  u)    r—  uj  u>   t\j  rj  u)    o  i\j 

^   w  r»  t  ui    r*  *  u>    .-i  ui 


UJU'      Cb   UJ    ;\|    h    u^    -7     \J    U1 

^"«      (_)•-»     «~ I       *-<      1^)      T-<      ft       l3      «— I 

UCJUOUUUOUU 

*-i    t\J    f*>    -3"    J)     m)    Oi    u*    CJW 


CM 

r- 

U^ 

r) 

UJ 

Csj 

U"* 

OJ 

cu 

r~ 

u 

w 

V 

u 

u 

^ 

w 

w 

w 

\j 

o  rj  u;  r—   p-   a;  o  r>   a„  u 

M    W    CJ    T    Ui     41    W    i/i    U    U 
OoOOoOOO*-t«-l 


■    LJ     l_>     UJ    UJ 


u> 

•3 

Jj 

UJ 

O^ 

UJ 

u>  u-* 

jj 

cu 

w 

u 

U 

o 

u 

u 

(_f    u 

V 

o 

.- 

LM 

r  * 

1  — 

UJ 

r~- 

W*    i.>* 

r- 

U1 

1-1 

L-J 

PJ 

-T 

uJ 

UJ 

r-  u» 

<— > 

T-l 

o  w  UJ 


0(_)OOU(_3UOCJOUOU 


UOUCJUOOUU    * 


n  rt  in©  r*ir»  5)  rco 
cocac:  o  o  o  .-i  «-i  «-( 
o  u    ouooooyo 

u3  CM  CM  Li  "i  sjj  UJ  UJ  — «  UJ  CL 
O  CVJ  f)  *  lO  si)  P*  ffv  O  H 
OOOOOCJOO«-ir* 


cr»  lt  po  v*j  <r  cr>  r'j  f)  cu  cr^ 

^«-iOO--IOO«-t«-<«-t 

oooooooooo 

■  «r  «-«  .-i  <  in  <r  r»H  in  h 

OC\JfO<rirJsOP*-tT>OrH 
©OOoOOOO—t^H 


*    *    *    * 


+    +    *    * 


+    •    *    * 


rOt-Hv43O"UJ'3"C0CT^CrCT' 
<-HOO<-HO'-fO*-H<~<*-H 

oooooooooo 

J-1     ■*-      P    V     f     W    V      ■*-'■*-' 

o(\jrOfl-insXJr,-cr>o.-t 

OOOOOOOOf-ti-t 


C    3     E  J     D    1.  O  f- 


ajE^-JO^aJUEfl 


0OClOO»-<O«-H'-*«-^ 

o  o  oooooooo 
nc^rOfl-wincco* 
oooooooo«-*^-i 


+ : 


rO  *h 


^-t  p*-    C»    O   0^   O    j)  3)  J^    CT* 
00*-tOf-4«-i«Hi-t»-t«-< 

oooooooooo 

<->*-•       «J    4J      ^       +J      +-i      +-•       *J      ^J 

piaoaicj(OCsitfp»Hfn 
o  »-h  raa-in^p-aoiH 

O   O     OOOOOOi-t-H 


c         c         C         c         c 
ai  <n  2  to  to 

*-•  *-*  O  *->  ■*-» 


«-*»-tT-too^Ha«-«Oi-t 
ooooooccoo 

:\jr-co^c\i.-«<j-uoa:c\i 

OhC\J*-U"jUiP-O.0\H 

o  o   ooooooo«-i 


(J      I  f-  ■»-  *-  T~ 


O  w  -r- 


a>    i  -*i 


-*         "O         "C 


— '  OJ 


s_  ■      *j         a: 


:\i  ?0   3)  3}  0>  ;o  vO  CT»  ov  r- 
oooooooooo 

OO     OOOC300o*H 


A  -  27 


O  -.  ~  ~ 

if  **  fc»  •#•  Ml    «  w  *.  ^ 

**   t*     «■    V    •+,     r-   w     o  _ 

OO     O   O    33.     O    O   —  -* 


«"   '-n    "*  «■    a»   r,  a*  wr    y. 

1         —"^"-^-^t--*^^ 


•  — 


*•»«■.*»     r—    +j    k^    „ 


"-J   "*J    VJ   o 


u'    f)    4^   m    n    ^   j,    7    ^ 
«    Cjr,   c     w    r-    a.    c,    -* 


^iAairjr-^fl-^/*, 


«"•  U  J  W  r^  (_»  r  j  „  — ,  ^ 
J^  WW4f  +,  r-  jj  <_,  „ 
—     O    o  c    n    ■-»  i— i    — i    .  , 


Iv 

IT 

in 

a/ 

«■ 

•A, 

L* 

IT 

IT 

o 

U 

W 

u 

- 

is 

U 

- 

V 

7    u/    w     M»    lw    BJ     — j   r/ 

l"r»   C     ill   1^   u<    u>   n 


O     O    —I   O     — .   C   O     o    -* 

owooooooo 
o  c-  ro  <r  ji^oitr*  — 

OOOqOOoO-* 


r,  r^  n-  w  0«  C;  c  a.  r- 
300  OOC  OOOo 

O  Nil  fO  ij  c  >^  X  --,  ,£  « 


«  *  *  * 


coooooooco 

*  a  a  rt  e  tfi  c  s^h 


in 

CM 


CDc-OOJi-  Ot- 


4>£a->oxo>a. 


so  •-»  ■■)  — »  c\i  tr^  ^  «•  ^ 
oooo=o   a  o  -, 


OOC     o    -,   3     -.   _-   ^    o 

ococcocooo 

— >  33=  o  c\*  ■o  -a-  jv  »■)  i  \ 

O    *J  "■    «    Jl    ^    s.   ^    0    ^ 


X  I 

L.  I 

03  I 

E  | 

E  I 

—  I 

W  I 

<L  I 

u  l 

C  I 

fli  i 

*-"  I 

C/l  I 

1-  I 

•o  I 


O  L.  *- 


U  4- 


*-  03  4->  4-< 

C  »J  CD  (0 

ft  O  T-  ,- 


aj    i  *_, 


O  *.,  „ 


>•»-*- 


4;  ■#-»  _/ 


ooooccocoo 

O  — ♦  C\J  fl"  U"»  vfc  P-  ^  o  Oj 

a°oc3:Oooc=„„ 


~*  ^*  ^^ 


f    — f  ■— 


—  •">'»  -~«  *n  ^-  -r\  ^  -, 


28 


LJ<_J<-Jl_J<_tOt-JL_)LJ 


ououuuoouou 


oooououu  * 


*«*««<# 


cd    =  .3   a;   c 


+    ■*    *    * 


««*«**« 


+    ■»    *    + 


a>£   c  — *  o    x  a>  u   v> 


in 


W     1 

fc  1 

01 

E     I 

u 

3    1 

c 

0)     1 

(a 

3     I  -< 


»•-  (0  ■*■»  4-» 


o  «-  *- 


C  4-*  +J 


!)»»'  rj  j   ^»    su  4J  «'  fi 

O     O  r-H      r-l     Cj       «-i      — I     ^-1  — , 

UUUCJUUUUO 

■«"■«■  u/    a^   w     T   P»  «-•  rj 

OO  CJOOOUtH  -h 

a,   Jj  _li   c)    -3"     wj    -U  Lf  □> 

f-iui  — «  ^  ,-!    una  .-i 

«-<  r>  r->  r-  u>   r-j  vjj  uu  cy 

*-•   vy  ft  a"  uj   r*  w  u»  ^ 

*— •     i—'  L_i    <_!     <_>    UJ    <-— '     >_r  j-i 


oj  r-    r»*  uu  uu   *>  -X  ir*   r*- 

U(JUU>OU(jOO 

ts  pj  eg  u>  a*  cy  oj  r-  »-i 

^  i\i  rj  «■   ui  f*1  'JJ  IT  h 

<—'<_»(_>    1— I     iJ    U    U     U     H 


l\i 

«-• 

a  ; 

•dJ 

->J 

aj 

IT 

'JJ 

u-< 

u 

t-t 

KJ 

W 

u 

u 

w 

u 

(J 

uJ     t\l     t\I     T      Jj     U    Jl     W     CJ 

«  u  n  ff1   uj  r»  w  «•  " 

■^0000000<-i 


ur* 

u^ 

=u 

t-t   ^ 

.-t 

— 

U^ 

aj 

L\i 

u 

u 

u 

u    u 

•~> 

u 

U> 

u 

"-> 

i  — 

,_, 

—, 

r-j    ^j 

U' 

-3" 

Ll    I 

<— ' 

IV. 

■_> 

nj> 

«■    UJ 

vu 

UU 

Ul 

■""' 

CM 

•-100*-!    .-t    t-t   «~t    .-(   O   *-» 
OO      QUO     OOOOO 

■W     4-      -*-'      ♦-'      *-      J-        .*->     4-     •*-*      4-> 

ocsj'*^«'ij"jajGC(r»oc\i 

OOOOOOOOi-irt 


CJOOOO*-'.—    — ><-tO 

oo   oooooooo 


oo    oooooooo 

+-'*-'      *-     *J     *J     j_>    -j»-     4-     -M-*-* 
OOOOOOOOf-!«-i 


Ot-l<— lOOOOW*--*-* 

oo    oooooooo 

ror*-r*-— tcNj^cocNjvDoj 
ow-»c\j-3'mv£r--CT'O^H 

00000000^*-* 


»-t»-t«-l,-)i-(«-40>-H«-*~H 

oooooooooo 

■WW       J^4-'-t-'J_>^W^j4-' 

W\flj:oa,ONHirs 
a  •-»  cj  <r  m  *o  r—  J*  o  «-» 


CO  m  ro  co  it*  o  oo  £T>  cr>  o^ 
oooooooooo 

ot-iwroc-'jjr-tr  o«-t 

OOooOOOOr-4>-l 


CM'OffvfflXK'Oajff^ 

ocoooooooo 

h  in  in  ji  si  h  m  ^  ki  a- 

C3-JCJ'0**JJf,'^J-1H 
OCSoc^OOOO^-irH 


29 


O    O     ^^.^     O    O   ~     o   -• 

0     --.woo^ot/t* 


OS    coo    ooo    —  -. 


xi  xr-  r>  ~,  ±   -,  x,  *    a,  a* 


r  •*    —    —  a      — 


i- 

cu 

- 

4. 

- 

* 

- 

— 

— 

4/ 

u 

t* 

O 

<J 

c 

u 

u 

u 

u 

u 

w 

r. 

Cj 

r- 

^, 

~~ 

o 

-. 

r- 

- 

.« 

^J 

*r 

k 

~ 

-k. 

- 

a 

** 

oot-»i^jt_;u   lj(_» 


< J  -^  r—  CL,  .y    j-     :r     w  c  CO 

O  k«      W  W  U      IS      W     It  W  w 

o  ><  ^  w  aj  mi  >/'   t.  «  « 

~*  l>*   r  >  .g-  u  .     ^    < —    _  u  — 

C3  C    _  O  O  O  O)    -^,  —  — 


^    u»  in  r-    vu  o-  jj  qj  mj  ,j\ 

w     u     w      w     U     U     l»    U     W     w 

r~  «  L«m  ^-  <r  w  •-•  »..  r- 
•"■*    i*  f>  -a-    j,   w  r-   t;>  u  ^ 

°     U    U    U     ._,    (_    <—     i_i    «    ~-* 

=  -^  x  ^.  c.  c  **"  >ii  tr*  tr* 
**  o—»og^o~-  —  ~ 
OOOOUOUC     ^i. 

*C   o  •-•  ^    ^r«r-~4«    j, 

O    Cv.    ^  i     »      .:    JJ   N    ^    J    M 

tJ&OwiUiuC'H« 


uouuu    UOOLJU 


UOL^OOUUO« 


n  c  4)  -i  t,-  cj  i  r  c  3" 

O    O   O     O^hO    O   — i   «~«    w-i 

ooooooccoo 

osoonfo^i   s£op"*  «■ 
oooooooo  —  — 


C^XX^C^Ok-,  (Off    •*- 
—«   -*  C    o   O  -^   o  -*  -*  — 

ocooccoooc 

■e-r»o^CMCNiOjj-;co-HKi 

o«-»cj>tuw  r-  or  o  «-. 
ooo    ooo    o  o  «->   « 


C    3     E   JC    0>    k.  o 

+  —  — — 


ufcQ— . '    G    v  Q;    a;   ca 


■  —   o 


~  <r  ^   x  ;r  x    ^  x  :r  a 

oooooooooo 

io  r-  ca  _o—  c-r^-&>cy 
o*-*CM«-;n«af»-c&>0tv-i 

oooooo   ooo-* 


J    3!   S     X    3^    "•     O    X    r*     X 
^«    «-t   -*    — .   -*   O     O   ~   O    o 

o    ooooooooo 

Cg^jr^oJ^o^o^C* 

ooooooooo— > 


ft.      I  W  W  y)  t/j 

£    I  T3         t;         n         c 


w    I  m 

c    t         o 


<C  I 

fc£  1 

E  I 

3  I 

U)  I 

ftj  I 


-rf  Qj  +*  -i 


a.-  »o  x  .g-  ~  c  vci  s>; 
-.o„^-,^,o«„  =  =j 
0    ccoooooooo 

=>Oc>0OOOO£3-«~h 


M«-  tfiac  xaiff    r  x  r^ 

~-^~    —    — «^0-^,-iOO 

G     OOGOCOOOOO 

sooooooo    O  •-»  " 


30 


l\*  y  nt  uu  w*   Oj  oj  cu    *j    r- 

O   O  — 1    «    o     —t    — ,    -h     ^HG3 

o    c>  u   o    oouuoo 

•i  t\*  rj  v  in   vu  lu  u>   o  isj 

O   O  O    O    O     O    CD    O     <-t«-H 


I*J  in  OJ   U*   -3"  U*>  UT«  CP  CU«-H 

<-*  O  HUH  CJ  «-»    ii  *-1(J 

l_<  »->  >~       :_j      l»j  w  i«.-      V  ■— '       W 

UJ  -7  r-  )    u  <   l.  J  o  O   (-\J  U  i    U> 

^  i\j  rj  -r  uj  vu  u;  u^  o  »-f 


UC_fOCJt-JO<~»C_JWO 


U>   Uj     f—     ^j     4J  (j\  m    U^  U*  Uj 

U    U     l>     U     U  l>  (J    U  O  <_> 

fl"  r>  w  fl-   «•  a  u>   — ■  ^r  X) 

^  u  pj  «■  a)  uj  (*•  u<  o  rt 

*  h  m  ih  w  tv  hi  u>  ff-  i/i 

"-"<_■>_><_>     w  i_>  <— '     f-«  -^  t— 

UUUUUI^  \J     KJ  \J  \j 

•-*  is*  i\jrj   .r  n  aj  o  »»jr^- 

rt   INJ   t*i   -W     yj  >D  r»    u>  u  « 

OOOO     O  Q  O     O  -^  «-* 

cm   o>    cu   r*-    lT>  OJ  P)    CD  U%  IT 

U     U     CV      W     O  U  l_*     O  O  tJ 

w  ii  n  u  ruu  r*  uj  «  vu 

rt  i\i  rj  a-   ui  uj  r«   aj  u  i 


*     ■*    *     * 


OUUOOUOO 


OCJOCJOOOO*     * 


*     *    *     * 


iPHoivuuNoajio^ir 

COOO      O    r-«     C     i-t     O    ^ 

o   o    ooouoooo 

oc\jK)<t  in  cc  r^-  a?  C*  «h 
ooooooooo*^ 


cc  r*  cu  ^  o^  tu  «  co  ff^  C) 

.-««-iOO»-i.HO<-«0*-t 
O    O      L>     O     O     O     O     O      Q     o 

OOOcOOOOO«-t 


************ 


****-« 


*     #     *     * 


■—     I      —  —  — -  —  o 


C    3    E   .O    4>    L.  o   «- 


1    t=    Q  -j    c     x    c    u    w. 


0«-H«-*0~*0»H*-«i-t.-4 

oo   oooooo   oc 

vD  r^  CO  h  D^  O  -3-vCvDCU 
CtHCVJCTvO^COO^H 
OOOOOOOOO^H 


J*fOCDljC0C«JjCNJff>N*fl 

oo    oooooc    ooo 

OH(M^^-|f!|vcOO>HOJ 
OOOQOOoOO«-^«-* 


aj        —i 


-—  —  —__—__  __  —  —  —  _ ____  — _  _  __  + 


£7*  C\J  CG   «■    *   cm  ki  cr»  co   (r»  tn 
ooooooooooo 

-W      *->        *_>       4-J       4_/       JJ       J_.       W        +J4_t«-> 

mr-h-a3xcor«in*oc\j 
o  h  w  <,  o   in  r*  a:  J^  h  w 

OOOOOOOOOvHiH 


W     I 

1-    I 

T3     1 


E     I  en 

£    i         a, 

3     I  -» 


"D  U  u 


*-  (Q  +J  *J 


O  T-  f- 


4_>  tn 


*-»  *J  O 


*-»  0) 

> 


3-oo=oaDC\;irj^H--t*NC^ 

ooooooooooo 

CMO^p^ajp^ffs^  *■  fp  cm 
Ot-iCMn^riOvCcocT'OCJ 

OO    000O00O,-(.H 


ooooooooooo 

Ha)vi)jiNi,vai'riCh»i-t 
o  -*  :m  ■",  y  J!  ji  qi  n\  o  w 
ooooooooo«-»»-t 


A  -   31 


*                                        1     CL 

•                                       1                                      „, 

•                              i    r- 

1                                1                               —  o 

i                                                            '    ^" 

1                                          — Ui 

•                                             1      yjj 

'                                            1                                0        I 

*                                            1                                          — O 

1                                            |      4J 

1                                     —  m 

■                                                   1      UI 

>'                !            w  { 

1                                                —  u 

1                                                  •                                                  1      UJ 

1                                                  1                           O    K_,        | 

c 

■S 

i                           i                          —  in 

o 

•                           i                           i   «■ 

w 

l<-JLJV->l->l_>tj<->Ol«J      i 

_1£ 

w 

Or 

•                                                  1                                               —  ^3 

L. 

1                                                  •                                                   ■     «" 

JJ 

IU 

u 

1                                       *                                     — UJ 

UJ                  I 

u 

1                                   •                                   I    ri 

<f             i 

T3 

■                uu    I 

— *             i 

■*J 

f-             i 

tfl 

c            1 

•»- 

1                                 —  o 

c 

1                                   1     f»j 
1                          U     1 

>s 

(D 

2 
1 

1                                     —  UJ 
1                                   1     Cd 

0/ 

1            UUUUUUOUI 

L- 

O 

1                                      —  o 

—  in 

*    * 

f" 

*     • 

*    * 

*      *      *      *       * 

*     * 
■r     * 

*  * 

*  * 

**********    | 

—  c 

—  in 

*     +     * 

*   *    * 

+ 

■*     * 

*   * 

*      *      *     +      * 

*     * 

*     * 

**********     i 

m 

C\J 

o 

C\i 

in 

o                     m 

c 

3 

a  .c 

OJ     L. 

0    <*-            Hj 

=    Q 

— '     O 

xci  ti  to 

U^  .-t  vj. 


Ou  viD  ^h 

fO  ^,  K] 


-W      I  — ' 


CO     1 

E    1 

£     1 

3    1 

tc     1 

0J      1 

-J    1 

u     1 

■•-     1 

.c    1 

0*     1 

=>    1 

«-  <C  l-l  +J 


o  *-  <- 


W   '-w    «,      I  II  #(  4f  «  *,«  ■ 

""*****-—  *-—   —  —  •-  i 

~+  \."+    *i    W   4,     ^    x   it  U  i^  I 

00    OOOOOO  -,   —i  I 


*■*  u*  a*  *  -  .  *   x  *,    .    _,* 


W   !■>    «-   fc,     *,    ^   u-     o   . 


***  fj  "i  u*  w*  u„  jrw  a.  3^  x, 

—•  ~  — •  ~  ^  ~-  —  —  —  ^ 

w  u  w    (_»  u  <-  w  w  w    u 

"■"•  ix  »»i  v   j,  a*  .^  ur»  _»  ** 


^   J^  a;  o-    «■  x   w"    it    c  « 


*"    u«  tj  u>    jj    «   u'       .     „    „ 
^    *>*  pj  «■    -(    ^,  r*.   w.    »j  ^ 


**    U"»   f*-  J3     ii   U1    (L    U'    4/   1 

""''— '    -^  *-*    —*  w  t->    —    ™  — I 

WWW  w^o      wWWw 

^   «-*.«*  <r    <r  <r  tj  ~*  *,  **j 

^""    vm  ^i  O"    ti  w  r>   (;<   u  » 

*->    t_»   <— >  t_t    i_,  >_»   i»j    t^    -*  -* 


*^a*in'O-sC'rsinj*0T*cr    i 
«-■  o  o  — •  o  o  c:  —•  ~  —    i 

Ow     OOwOOOuO     I 

i.  i 

-OCOOOOOOCCI 


O  f*   Cg  h    c,   c  f.    C   I    1   C     I 
oooooooo  —  —    I 


*-    O    -*   O    CJ    — •  — -    C   —    — '    —     I 
t'OCOOCCCC     cc     l 


t  o  c*  k>  -s-  u~  *c  r*  a;  o  -^ 

OOC300C    O   C    -^    — i 


oooocoocoo 

OCgr)«-inOr«.c.r    — 


r  s  i  ^  ^  ^  0  r>  —    _ 

o^-«Oo-.o    o  3  =J    — i 

ooooooococ 


ocoooococo 

o— '  cm  ?  c  /  ^  _    ;    — 


^?  D  «-••-•  w^  »t  ^  a  ^o 

■^coocoocoo 


A  -  32 


i*j  uj  u>  u*  <r  \u  lm  o^  u» 
o«-^  u  d  -i  a  o  h  <-h 
uouuuuuuu 

r»  **i  t-i  vm  u»  pj  uj  »-*  fl- 
rt  i«    -3-  u;  m    r*  uj  u    -^ 

D    O     O    O    O     00«-<     ^H 


t\l  CU    UU  J%  (.'J    nin  U^    f*J 

O    •-«     »-t    «-l  r-«      r~i    — i    O      ■— i 
WWW      WWW      ww'-" 

si)  r»    u  o  aj    L^uiQJ    ri 

«    ^  c   ui  uj    r-ai  u>   ii 


<r  aj   -r  ut  m  r-i  f-t  u1"   ji 

rt    h    H    rt    H  U  O     tjr^ 

uj   mj  uj  u*  r»  us  <r   r»  oj 

rt      l\(    f  J     ff      UI  111  iJ     (T     H 

— >!_;<wJi— '    i_i  wJ  —/     i__>    •— l 


tr»  pj  a  c\j  uj  n  oj  cur- 

W  U      W       (J      W      W      („i     W     W 

<3"  siir-Ajr-ujpjujn 

*""■  im   D   -T    ui    c   JJ    yi  n 

O  o    O    _J    o    o    c;     O    <-H 


ULJLJLJU»Ul->uJ<_> 


aj 

u^ 

uu 

PO 

in 

UJ 

UJ 

U"» 

y 

W 

u 

w 

w 

u 

(J 

U 

w 

w 

-■ 

li  1 

UJ 

r»- 

r- 

r» 

^-, 

LI  1 

^ 

*"* 

I.M 

r  j 

•T 

U  J 

UJ 

LU 

(— i 

^ 

ouo  uooou 


UUOUi-JUO*     * 


c\j  cr>poaJur>u>(j'cvj\Cua 

rH  O    «-(    rH  O  O    «-t     i_J    O    *H 

o  o    o   o  o  ouuuo 

*->  —J       +•>        +J  *J  ■*-■        J_<      J-      — •        4-J 

o  -a-  !fl  'OJ  r-  uu  o  -a-  ffv  w 

h  cj  n  -j  m  \B  x  mow 

OOO     LJ  U  O     2    u    rt     H 


f-   &\    CL    OJ    0~»    C\J    CT   CT<    CJ   3   ff' 
♦JOC3«-iOOO.-ti-i^.-4 

-oooooooooo 
«  o  rj  p>  t  in  vfl  mt<  o  cj 


♦   *    +    *    +    + 


*    *    +    * 


I o 


C    3    E  .O    OJ    L.  O  •*- 


0,'E     Q   — •     O     >sO)     L     0) 


+ 


1,00    oooooooo 

*-     +>     *J      V*rf     4->     *->       J^      *J      4-       *^     *J 

-^vCC\jC\J«-\OfOCDC\J^-0 

fD  o  ca  n  -a-  ut  •■£)  ^-  CT'  o  Co 

OOOOOOoOr-ti-t 


O^HfO^-COlT'fOLT^a'rH 

oooooooooo 

■4-»+J        J_l       4-J      +-<         u       *J       +->       j_,      JJ 

■TC\j«-iiom<.'\jr-«-iu3a* 

OCMrO^-iD^r^CTO    «-h 

OOOOOOOO'-'"— < 


LT'C^jj^-taOoxcr^xao 

OT-*OCJ«-*«-tO«-l'-<*-i 

o   ooooooooo 

+J     -M      4->     4->    4-*     4-»    .*->    +J     *_-*J 

ro  »h  o  k)  fl-  rj  jj  o  iT  a) 

OOOOOOOOt-Hi-t 


&   1 

OJ 

E     1 

u 

3    1 

c 

M     1 

iTl 

+■*  I        -» 


"Duo 

01        c       -c 

*-         m         m 

w  W  (D 

O  «f-  *- 


j-  tn 


0  *H  4- 


X         *-         -r- 


0;  +■»  — J 


■a-<-tcoh--ji>aj^cocniX'- 

«-t    O     Oi-iO»-«0*-lt-tt-t 

ooooocoooo 

cu  o  ^C4«"r-*inx<rr- 

o  c\j  ro  c  iD  uo  r-  cu  o  «■* 

O    O     OOOOOOr-t«-« 


CVJp'-^vDlT*    rv  j,  a   e  j> 

•-^I-t      »H     3     *1       ZJ     -4     <-4      —     r-1 

oooooooooo 

H  31  33  H  fl  OWP*^lijn 


A  -   33 


U     U       —>       ~>       LJ      k_J       L_J     l_> 


UUOOOULJLJ 


OOOUOU    *    * 


**->** 


««•««■» 


■  —  —   I     —  —  — —   — o 


C     3     E     jj     a. 


0.     fc     ^  — '     C     X    1.    4.     j*. 


ID  «-*  f- 


4-*      I  -< 


U      I  V-  ^  *»  *» 


re 

E 


C         d         c         c         c 

ED  03  X  (Q  Q 

**  —  Q  —  4J 


C/l 


(0 


tc 


c  r:  — >  c 

-j  aj  *j  — » 

<ti  rx  en  <e 

w  ct  »  .*_. 


*-        **        o 


L.  w  «J 


.      ti       --    W     J-     (^     *4     J*      U, 

oo     _    —    —     —     _,  —     _ 
u    o    u   o     UUOuO 


»■*  P*J    ♦-<-*>    p»-  l/»  -3    t* 
OO    O  O  O    o   o  -*    — i 


OO    ^  w  O    o   ~*  —    o 


— <  -  4    ~ 


fl1  J*    ui  u>  J*   rj  j»  a.    .b 

•-•    — «<_»••«  o   O   -<    — •   -* 

U     U     U      O  O     W      U    W     «-» 

J)     3.-^—  <7    *-    Cw    s*,    U. 

— '     .  .    «r    i  i  «j  r-~    ./■    O   ~ 

J"1   x<  u»  lt-  c.  a.  fcp  tc  tr 

«-    r»  o  j\  ^t  4,   ^    „ j    —- 

3     :=>    O   O  OOOHH 

a.   cli  ■a-  M  o  P(  5j  pj  it 

*^       **>     «AJ     ^U  t  tf     H  J     »**      |4  1     ^U 

«   W  PI  «  .*,  r-  uj   v->  -^ 

O     U    UU  L->     S_*     _>     —I    -^ 

CO   [T  gx  >o  (T  I  p  c» 

-*     G    .-•  ~  O   —   -«   ~4   — 
UU      OOOUOOU 

oir-r«-r*  —  c  p*-   c  «■ 

^CU   IOC  ^JP^ZO^ 
—    ^^_r~_    —    — 


•*-  5^   u*  m  m  r-  f")  c  <r  po 

■*»    o  o  o    ,-«  o  — ■«    O  •— '  — • 

-ocooccooo 

o  p—  c  p*  r»*  o  o   jn  ^, 

w-3C\.pncXP*-xo-^ 

ooooooo«  — 


£  «o  x  x   x  c  J  ?  ff»  ^ 

t.    00-**—i^O~.~-« 

LOO    oooccoo 

"C    O   W  Pi    «■   iC  N    XO-^ 
OOOOOO     -     —    — 


oo    OOOOOO    CO 

«■  <\J  u"i   it   co  (\<    «■   X  **  0* 

o  o»  **">  .c-  tr  p«-  x  0s  -*  r,; 

OOOOOO    o  o  -^   ^ 


O    *-«  -*    O   ~*  O    -*   o   o    o 

ooooocouoo 

o  cm  !*■>  a-  j-i  ■*-  i  ^  h  .\ 
ooiroocroo-^  — 


X«-if**P^X^XXXJ' 

—    -—    —    —    -_—    ^~ 
o    c    o    O    OOOOOO 

orjpiTifiox^HW 

ooc:ooooo^« 


XJN-or*»C«O^T»»DX 
-»    O    =330f-*-«— <0~-> 

oooocooooo 
-^X'^^cxonj'  — 

O  •■*  -*1  3-  OjlX^OTj 


'■-■'•  ''  ■  Wffl 


*' vnftjRgs 

ami  wBw 

•-■■i^4ai 

HG§g| 

$33m 

■■^'f^aP 

1  ^^H 

?•■¥)": 


Z 

DC  I 

z 

C 
a 


_ 


■ 


■■  :  :".■■'       ' 


